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2 BASIS FOR SITE REMEDIATION

This sectionpresentsasummaryofthe regulatoryrequirementsandremedialobjectives

for developingremedialalternativesfortheW. R. GraceActon SuperfundSite.Section2.1

identifieschemical,location,andactionspecificARARs and Section2.2 providesinfonnation

on thedevelopmentofRemedialAction Objectives(RAOs).

2.1 APPLICABLE OR RELEVANT AND APPROPRIATEREQUIREMENTS

This sectionprovidesasummaryoftheregulatoryrequirementsto beusedin theFS for

the Site.Subsection2.1.1 discussesthedefinition ofARARS; Subsection2.1.2 identifiesthe

categoriesof ARARS; Subsection2.1.3 identifieschemical-specificARARS; Subsection2.1.4

identifies-location- specificARARS; andSubsection2.1.5 identifiespotentialaction-specific

ARARs.

2.1.1 DEFINITION OF ARARs

TheComprehensiveEnvironmentalResponse,Compensation,andLiability Act

(CERCLA) of 1980,asamendedby the 1986SuperfundAmendmentsandReauthorizationAct

(SARA), andtheNationalContingencyPlan(NCP) requirethat potentialARARsbeidentified

duringthe RIIFSprocess.ARARs arefederaland statehumanhealthandenvironmental

requirementsandguidelinesthat will beusedto: (1) evaluatetheappropriateextentofsite

cleanup(2) defineandformulateremedialaction alternatives;and(3) governimplementation

and operationoftheselectedaction.

To properlyconsiderARARs andto clarify their fUnction in theRI/FSandremedial

responseprocesses,theNCPdefinestwo ARAR components:(1) “applicablerequirements”

and,(2) “relevantand appropriaterequirements.”In addition,while notmentionedin

CERCLA, EPA’s Guidancefor ConductingRemedialInvestigationsandFeasibilityStudies

UnderCERCLA providesthat otherinformation,notmeetingthedefinition of anARAR, may

also beconsidered.Suchotherinformationis referredto as“TBCs”, or “to beconsidered.”

Thesetermsaiediscussedin thefollowing para~ap•hs.

A.ppiicablerequirementsarethosecleanupstandards,stan-dardsofcontrol;,andother

ssi:hstartive environm:entaiorotecflonre :usrements.criteria.-or lintital ions~pron:iul:gatedu:nd:.e.r
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federalorstatelaw that specificallyaddressa hazardoussubstance,pollutant,contaminant,

remedialaction,location,or othercircumstanceat a site.Theseinclude federalrequirementsthat

aredirectly applicable; aswell as thoseincorporated by a federally authorized stateprogram.

Only those state standards identified by the state in a timely mannerthat aremorestringent

thanfederalrequirementsmaybeapplicable.

Relevantandappropriaterequirementsarethosecleanupstandards,standardsofcontrol,or

othersubstantiveenvironmentalprotectionrequirements,criteria,orlimitationspromulgated

under federal or state law that, while not “applicable” to a hazardous substance,pollutant,

contaminant, remedial action, location, or other circumstance at a Site, addressproblems or

situationssufficientlysimilar to thoseencounteredat thesitethat theiruseis well-suitedto the

particular site. There is more discretion in this determination in that it is possiblefor onlypartof

arequirementto beconsideredrelevantandappropriate,therestbeingdismissedifjudgednot to

be relevant and appropriate in a given case.Only thosestatestandards identified by the state in a

timely mannerthat aremorestringentthantheapplicablefederalstandardmaybe relevantand

appropriate.

TBCs areother“availableinformationthat is not anARAR (e.g.,advisories,criteria, and

guidance).” Such TBCs “may be consideredin the analysis if it helpsto ensureprotectivenessor

is otherwiseappropriatefor usein aspecificalternative.”

DevelopmentofacomprehensiveinventoryofARARS andTBCs involvesa two-tiered

analysis: establishing the applicability of an environmental regulation; and evaluating relevancy

andappropriatenessif theregulationis not applicable.A requirementmaybeeither“applicable”

or“relevantandappropriate,”butnot both.

2.1.2 IDENTIFICATION OF POTENTIAL ARARS

Becauseof their site-specificnature, identification of ARARs requires evaluation of the

body of federal, state, and local environmental and health regulations with respectto chemicals

ofconcern,sitecharacteristics,andproposedremedialalternatives.Requirementsthat pertainto

theremedialrespomea.:t a CERCLAsitecanbe placedinto threec.ategories:

~a Chemical—specificrequirementsgenerally.-involve leaith-or.risk-basednunerical
valuesor rn~ethc-doIo.gi~~esthatestab.I:isl-- site-srtec.i.fIc accep:t.ab.l.:eclserni.cai
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concentrationsoramountsof achemicalthat maybe foundin, ordischargedto,
the environment. -

• Location-specificrequirementsinvolve restrictionsestablishedfor specific
substancesor activities basedon their location.

• Action-specificrequirementsinvolve performance,design,orotheraction-
specific requirements and are generally technology- or activity-based.

A preliminaryidentificationofprobableARARs, identifyingpotential chemical-and

location-specificARARsandTBCs, wassubmittedto the GovernmentPartiesin 2000as

Appendix C of thePhase1 RI Work Plan(HSI GeoTrans,2000).Becauseno specific remedial

actionswereidentified until theFS wasconducted,no action-specificARARs wereidentified

at that time. The following subsectionsidentify ARARs andTBCs for the Site.

2.1.3 IDENTIFICATION OF CHEMICAL-SPECIFIC ARARS

Chemical-specificARARs arenumericalvaluesorproceduresthat,whenappliedto a

specificsiteor areaswithin asite, establishnumericallimits for individual chemicalsor groups

of chemicalsin oneormoremedia.TheseARARs aregenerallyhealth-orrisk-basedstandards

limiting theconcentrationofa chemicalfoundin ordischargedto theenvironment.They

govern the extent of site remediation by providing either actual cleanup levels,or the basis for

calculatingsuchlevels.Table2-1 presentspotentialchemical-specificARARs andTBCs listed

by media to which they may apply.

2.1.4 IDENTIFICATION OF LOCATION-SPECIFIC ARARS

Location-specificARARsrepresentrestrictionsplacedon the conductofactivities

relative to natural site features (e.g.wetlands, water bodies, floodplains, sensitive ecosystems).

Table2-2presentspotentiallocation-specificARARs andTBCs identifiedfor theSite.

2.1.5 IDENTIFICATION OF POTENTIAL ACTION-SPECIFIC ARARS

Action-specificARARs, unlike chemical-specificandlocation-specificARARs, are

technology-oractivity-basedrequirementsthatdirecthow remedialactionsareconducted,The

applicability of this setof requirementsis directly relatedto theparticularremedialactivities

consideredfor thesite. Table2-3 identifiesthoseARARs andTBCs that pertain to comp-onents

of eac.hqf alt ren.i:edi.al alternatives:deveionedar ~ c-f thi.s. FS - Thea.opli.:cab.i.l:itvc-f the
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action-specificA.R.ARs pertinentto eachspecificremedialalternativewill bediscussedduring

the detailedanalysisofremedialalternatives.

2.2 DEVELOPMENT OFREMEDIAL ACTION OBJECTIVES

RAOs havebeenidentifiedfor eachcontaminatedmediumattheSite.RAOs consistof

medium-specificor unit-specificgoalsfor protectinghumanhealthandthe environment.The

RAOsfor theSitearedevelopedto assistin identifying arangeof alternativesthat mayachieve

protectionofhumanhealthandtheenvironmentby reducingexposureto contaminatedmedia.

Themediaofconcernfor theSitearegroundwateraswell asaccessiblesedimentin

Sinking Pond and the North Lagoon Wetland. Thesemedia were identified basedon theresults

ofthehumanhealthandecologicalrisk assessmentsdescribedin Section1.4 ofthis report.

Section2.2.1 developsRAOs,PreliminaryRemediationGoals(PRG5),andgeneralresponse

actionsfor groundwaterandSection2.2.2 developsRAOs, PROs,andgeneralresponseactions

for sediment.

2.2.1 GROUNDWATER

Thefollowing sectionsdevelopRAOs,PRGs,andgeneralresponseactionsfor

groundwater.

2.2.1.1 REMEDIAL ACTION OBJECTIVES

TheRAOs for groundwatercontaminationattheSitearedesignedto provideadequate

protectionto humanhealthandtheenvironmentfrom directcontact,ingestion,or inhalationof

hazardous constituents that exist in the groundwater. As sununarizedin Section 1.4.1,the PHRA

(Men.zie-Cura,2005a)identifiedpotentialhumanhealthrisksaboveUSEPA’scancerrisk range

and/ornoncancerhazardindex from fixture exposureto groundwater (tap water and irrigation

water) in the six geographic areasof the Site. As a result of this potential risk, long-term

groundwaterresponseactionsarenecessaryto protecthumanhealth.

ThegroundwaterRAOsfor protectionofhumanhealthare:

~ Preventexposureto concentrationsofcontaminatedgroundwaterfrcm theSite
thrt poseapotentialcancerrisk in excessof USEPA’scancerrisk rangeand/or
whi:cli exceed:a targetronc.anc.erl..ra...a.~ indexof ore.

FOR5.0W(5RA,.Ca Jr F.C.) - - Coxtc c/F-ant Inc.
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• Restoregroundwaterqualityconsistentwith ARARs andPRGssothattheaquifer

is suitableasa public watersupplyandforirrigation purposes.

2.2.1.2 FRELIMINARYREMEDIA TION GOALS

Groundwateris the main mediumof concernatthe Site.Meetingthe remedialgoalsfor

groundwatercontaminationwill alsoserveto reducerisk to surfacewaterandsedimentin areas

whereSite-relatedcontaminatedgroundwaterdischargesto surfacewater.The-developmentof

thePRGsfor groundwaterhelpsfocusthedevelopmentofremedialalternatives.ThePROsare

developedto representtargetrisk-basedconcentrations(chemical-specificARARs) andto meet

theUSEPArequirementsfor total allowablerisk dueto carcinogens(an excessupperbound

lifetime cancerrisk between 1o~and 1 0~)andnon-cancerhazards(a target-organspecific

hazardindex lessthanor equalto unity). PROsfor theprotectionofhumanhealtharedeveloped

in AppendixA andsummarizedbelow.

ThePROsfor groundwatercontaminationareestablishedbasedon theminimum

concentrationspecifiedby anyof theidentifiedARARs for thecompoundsthat aredominantin

therisk estimates(i.e. contributeto acancerrisk greaterthan 10.6 wherethecumulativecancer

risk exceeds1o~and/orexceedatargetorganspecificHI of 1) andexceedthecorresponding

ARAR. Manganese,is theone exception.USEPAhasissuedaHealthAdvisoryonmanganeseof

300 gg/L, which is protectiveofadultsandchildren.However,asdiscussedin AttachmentA to

AppendixA, theHealthAdvisoryvalueof 300 ~sg/Lis lessthanbackgroundconcentrationsfor

manganese.Therefore,thePROfor manganesewill beconsistencywith themaximum

backgroundconcentration.Table2-7summarizesthegroundwaterPROsfor eachgeographic

areaoftheSiteandindicatesthecancerrisk andnon-cancerHI thatwill remainin eachareaof

theSiteoncePRGsareattained.VDC is includedin Table2-7 for all six geographicareasofthe

Site,thoughit wasonly dominantin therisk estimatefor theSouthwestLandfill area.VDC is

includedbecauseit is aprecursorto vinyl chloridewhich is adominantchemicalin all six

geographicareasoftheSite.

Table2-8 summarizestheReasonableMaximumExposure(RME)risk estimatesthat

contributeto a cancerrisk greaterthan iO~and/ora target-organspecificnoncancerhazardindex

greaterthan I, thepathwaysassociatedwith thes.erisk estimates,andthedominantchemicals

contributingto theseestim.atesassumn.arizedin- thePHRA (Menzi~e.Curs.2005a),T.he tabi.:e

doesnc-t includeareasn:.ereg-ttunc.watrcornent~rat-ons~y) trdoating.~to f~a~rS. esdmatess~-e
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consistentlybelowthe applicableARARs, or chemicalswhich arenaturallyoccurringinorganics

detectedvery infrequentlyaboveA.RA.Rs (0.5 to 3%ofthesamplinglocations)orarebelow

maximumlocal backgroundgroundwaterconcentrations.AttachmentA to AppendixA provides

additionalinformationregardingchemicalsnot includedin Table2-8.

Table2-9 lists thenumberof locationsatwhich thecompoundslisted in Table2-8

exceedthePRO,thetotal numberof locationsfor whichthecompoundwas analyzed,themean

concentrationdetectedin eacharea,andthePROfor thecompound.Themaximumdetected

backgroundconcentrationfor manganeseof844 pgfL is usedfor screeningpurposesin Table2-

9.

As discussedin Section1.3.1,thegroundwaterremedywill focuson thethreemain

VOCs; VDC, vinyl chloride,andbenzene.OtherVOCs will beremediatedastheVDC, vinyl

chloride,andbeuzeneareremediated,andinorganiccompoundswill be remediatedas the

original geochemistryoftheSitegroundwateris restoredthroughtreatmentofVOC5 and

throughthemetalsremovalprocessof the new groundwatertreatmentsystem.

2.2.1.3 GENERAL RESPONSEACTIONS

Basedon field data,thegroundwatercontaminationextendsovera largearea(seeFigures

1-3 through1-6).VOCs havebeenidentified in groundwaterin theshallowanddeep

unconsolidateddepositsandin theunderlyingbedrockto depthsofmorethan 100 feet. Sitedata

indicatethatgroundwaterwith concentrationsthatexceedPROsis presentbeneathan areaof

approximately250 acres.This estimatewascalculatedassumingthattj’xe extentof VOC

contamination,asshownon Figure1-6, representsthegreatestarealextentofgroundwater

contamination.Potentialgeneralresponseactionsfor contaminatedgroundwaterremediationat

the Siteinclude:

• No Action;

• InstitutionalControls;

• Containment;

• Extraction/Removal/CollectioniDischarge;

• In-situ Treatment;

* Ex-situTreatment;and

* R.esin.u..:.isMna.gernent.

Fog to? Cj.Rs-CE..JrCC. - Cows.. 2-6 GecTranc,Inc.
.ec2 -



TheNoAction generalresponseactionwould not addressexisting risk to humanhealth

andtheenvironmentat theSite. In this case,theNo Action remedialaltemativeassumesthe

ARS is shutdownandgroundwatermonitoringwould be discontinued.TheNo Action response

is includedin this FSbecauseit is requiredbytheNCPasabaselinefor evaluatingother

remedialalternatives.

2.2.2 SEDIMENT

Thefollowing sectionsdevelopRAOs, PROs,andgeneralresponseactionsfor sediment.

2.2.2.1 REMEDIAL ACTIONOBJECTIVES

TheRAOs for sedimentareintendedto provideadequateprotectionto humanhealthand

theenviromnentfrom direct contactor ingestionofcontaminatedsediment.As summarizedin

Section1.4.2,thePHRA (Menzie-Cura,2005a)identifiedexceedancesofUSEPA’s risk

managementcriteria from exposureto accessiblesedimentin theNorth LagoonWetlandand

SinkingPond.The BERA (Menzie-Cura,2005b)identifiedrisks to semi-aquaticwildlife and

benthicinvertebratesin sedimentfrom theNorthLagoonWetlandandSinkingPond.Semi-

aquaticwildlife arebirds,mammals,andreptilesthatspendtime at, or feedin, a surfacewater

body. Benthic invertebratesaremacroscopicinvertebratesthatinhabit streambottoms;

freshwaterformsareprincipallyaquaticinsects,clams,snails,crustaceansandworms.

As aresultofthispotentialrisk, long-termsedimentresponseactionsarenecessaryto

protecthumanhealthandtheenvironment.ThesedimentR.AOs for protectionofhumanhealth

andtheenvironmentare:

• Control dischargeoftreatedgroundwaterto preventunacceptableimpactsto
sedimentandsurfacewater.

• Preventexposureto sedimentat theSitethatpresentsan unacceptablehuman
healthor ecologicalrisk.

2.2.2.2 PRELIMINARYREMEDIA HON GOALS

ThePROsfor sedimentareto preventexposureto sedimentwith Site-relatedcontaminant

concentrationsabovelimits develo ed throughtherisk assessments.PRGsfor theprotectionof

humanhealthand theenvironmentaredevelopedin AppendixA andsummarizedbelow.

.PRGis/brthe.Prot.ecri.onofJJ.ismaninca-lu

Rog’RJF GRs~CEJrCo-.. -C/OWN. GeOTran5,Inc.
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As statedabove,thePHRA (Menzie-Cura,2005a)identifiedexceedancesofUSEPA’s

risk managementcriteriafrom exposureto accessiblesedimentin theNorthLagoonWetlandand

SinkingPond.Table2-10summarizesthelIME risk estimatesthat contributeto acancerrisk

greaterthanI0~andloratargetorganspecificnoncancerhazardindexgreaterthan1, the

pathwaysassociatedwith theserisk estimates,andthedominantchemicalscontributingto these

estimatesassummarizedin thePHRA (Menzie-Cura,2005a).As indicatedin Table2-10,risks

to humansaredueto arsenicin accessiblesedimentin theNorthLagoonWetlandandSinking

Pond.As discussedin AppendixA, sedimentaccessibleto humansis definedassedimentthat is

consistentlycoveredby two feetofsurfacewateror lessandwherethegroundslopeis suchthat

peoplecouldstandorwalk comfortably.Accessiblesedimentis foundin all areasoftheNorth

LagoonWetland.ForSinkingPondaccessiblesedimentincludestheinlet sediment,sedimenton

thewesternedgeof thepond(AreaSPBK-l representedby samplesSP-06throughSP-08shown

onFigure 1-14)andsedimenton thesouthwesternedgeof thepond(Area SPBK-2 represented

by samplesSP-18throughSP-20shownon Figure 1-14).Theremainderofthepondperimeteris

not consideredaccessibleto humansbecausetheslopeofthegroundis too steepfor someoneto

standorwalk comfortablyfor a longenoughfrequency/durationto resultin risk. Therefore,in

addressingsedimentthatposesrisks to humans,the FS will addresssedimentwith elevated

arsenicconcentrationsin all portionsof theNorth LagoonWetland,and in the inlet andon the

western(SPBK-1 on Figure 1-14)and southwesternedge(SPBK-2onFigure1-14)ofSinking

Pondthatis consistentlycoveredby two feetof surfacewateror less.For areasSPBK- I and

SPBK-2,thefluctuationsin thesurfacewaterelevationofthepondwill be takeninto

considerationin determiningthelocationof accessiblesediment.Historically thesurfacewater

elevationofthepondhasfluctuatedbetweenapproximately144.5 feetNOVD and 140 feet

NGVD. Thereforesedimentwithin areasSPBK-l andSPBK-2betweenan elevationof 144.5

feetNOVD (themaximumsurfacewaterelevationofthePond)and 138 feetNOVD (two feet

belowtheminimumsurfacewaterelevation)will be evaluated.Also, additionalsamplingand

considerationof slopechangeswill definethefull arealextentofareasSPBK-l andSPBK-2.

As discussedin AttachmentA to Appendix A thePROfor arsenicin sedimentis

backaround,specifically

* the maximumb.aokzro.un.dconcentrat.ionof 28- rragin4. f.-or theNo-tbLassoon
T/eti~gdjand
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• themaximumbackgroundconcentrationof42 mg/kgfor SinkingPond.

The PROsfor SinkingPondandtheNorthLagoonWetlandaresummarizedin Tables2-

11 and2-12, respectively.Figures1-15 and 1-16showthearsenicconcentrationsin sediment

neartheNorthLagoonWetland andSinking Pond,respectively.As shownon Figure 1-15, 16 of

the 17 sedimentsamplesnearthe North LagoonWetlandhavearsenicconcentrationsgreater

thanthebackgroundconcentrationof28 mg/kg. As shownon Figure 1-16, all four ofthe

sedimentsamplesfrom theinlet to SinkingPondhavearsenicconcentrationsgreaterthanthe

backgroundconcentrationof 42 mg/kg. Fourofthesix sedimentsamplesin areasof Sinking

Pondconsideredaccessibleto humans(SP-06,SP-07,SP-08,SP-18,SP-l9,SP-20)havearsenic

concentrationsgreaterthanthebackgroundconcentrationof 42 mg/kg.

PRGsfor theProtectionoftheEnvironment

TheBERA (Menzie-Cura,2005b)identifiedrisksto semi-aquaticwildlife andbenthic

invertebratesin sedimentfrom theNorthLagoonWetlandand SinkingPond.PROsfor the

protectionoftheenvironmentaredevelopedin AttachmentB to AppendixA.

Risksto semi-aquaticwildlife aredueto exposureto arsenicandmanganesein accessible

sedimentin theNorth LagoonWetlandand exposureto arsenicin accessiblesedimentin Sinking

Pond.Semi-aquaticwildlife arebirds,mammals,andreptilesthatspendtime at, or feedin, a

surfacewaterbody. Risksto benthicinvertebratesarelikely dueto elevatedconcentrationsof

arsenicandothermetals(likely copper,iron, andmanganese)in biologicallyactivesediment.

Benthicinvertebratesaremacroscopicinvertebratesthatinhabit streambottoms;freshwater

formsareprincipallyaquaticinsects,clams,snails,crustaceansandworms.

For theNorthLagoonWetland,all sedimentaboveadepthofone-footis considered

accessibleandbiologically activeto ecologicalreceptors,andfor SinkingPondsedimentin the

inlet, aswell assedimentaroundtheentireperimeterof thepondthatis consistentlycoveredby

twelvefeetofsurfacewateror less(themeasureddepthofthethermoclinein late summer)is

consideredaccessibleandbiologicallyactive.Therefore,to addresssedimentthatposesrisks to

ecolothcaireceptors,theFS will addresssedimentwith elevatedarsenicandmanganese

concentrationsi.n theupperonefoot ofsedi.mentin all portionsof theNorthLagoonWetland,

an.dsedimentwith elevatedarsenicc.oncer:trationsin the inlet to Sinkin. Fondaswell asthe

~ oeri.n-eterofthe pondthat i.s consistentlycoveredt-y~twelvefëtet ofsurfaoewateror i-eat.
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As statedabove,thesurfacewaterelevationofSinkingPondhasfluctuatedbetween

approximately144.5 feetNOVD and 140 feetNOVD. Thereforesedimentwithin Sinking Pond

betweenan elevationof 144.5(themaximumsurfacewaterelevationofthePond)and 128 feet

NOVD (twelve feetbelowtheminimumsurfacewaterelevation)will be evaluated.

ThePROsfor SinkingPondandtheNorthLagoonWetlandaresummarizedin Tables2-

11 and 2-12,respectively.For SinkingPondbothlong-termand short-termPROshavebeen

established.Theproposedlong-termgoal for arsenicfor theprotectionofbenthicinvertebratesin

sedimentin Sinking Pondis themaximumbackgroundconcentrationof42 mg/kg. This PRO
appliesto biologically activesediments(depthsof0 to 2 inches)in thebiologically activeparts

of thepond(theinlet andthe entireperimeterofthepondabovethethermocline).A

demonstratedtrendin timetowardbackgroundconcentrationsfor arsenicin SinkingPond

sedimentwouldbesufficient to determinethat thelong-termPROfor thepondis met. Initiating

atrendtowardmaximumbackgroundfor arsenicin SinkingPondsedimentsis proposedto be

establishedth±oughseveralshort-termactionsincluding reducingmetalsloadingfrom theARS

dischargeaswell asremediatingsedimentswithin thepondthatmeetcertaincriteria.Forthe

short-term,actionsto removeor isolatepotentiallytoxic materialfrom thebiologically active

portionsofthepond(areasabovethethermocline)alongwith monitoringandnaturalrecovery

would reducemetalsloadingin thepond andeventuallyresultin atrendtowardbackground

arsenicconcentrationsin sediment. Therefore,short-termPROsweredevelopedto identif~’

sedimentto beaddressedby remedialmeasures.

As discussedin AttachmentB to AppendixA, thefollowing short-termPROswere

developedto identify areasin thebiologically activeportionsofSinkingPondrequiring

remediation(the inlet andareasin thepondabovethe thermocline).Inthe inlet andfourareas

with shallowslopes(SPBK-1 throughSPBK-4onFigure 1-14) sedimentmeetingeitherofthe

following criteriawill be remediated:

• Areaswith arsenicconcentrationsin sedimentof 730mg/kgor greater(asdiscussedin
AttachmentB to Appendix A, this is the lowestarsenicconcentrationin SinkingPond
sedimentat which toxicity was observedin sedimenttoxicity testing);or

* Areaswith concentrationsof thefour metalsidentifiedasbeingconsistentlyelevatedin
sedimentabovean effects-basedbenchmark(sedim.entwith oon-centration.sabovethe
ProbableENcotsC.onc.entn.tci.on(P C.( tbr arse..ni-c.andcop:per, andtheSevereEffects
Level (St~L)to-r iror- anti manganese).
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For areaswithin thepondabovethethermoclinebut outsideareasSPBK-1 throughSPBK-4, the

short-termgoalis to identify areasmeetingbothcriterialistedbelowandthento evaluatethe

needto remediatesuchareasbasedon risks,feasibility, and implementability:

• Areaswith arsenicconcentrationsin sedimentof 730mg/kg or greater;and
• Areaswith concentrationsofthecopperabovethePECandiron andmanganeseabove

the SEL.

The PROs for theprotectionof benthicinvertebratesin SinkingPondwill alsobe

protectiveof semi-aquaticwildlife.

ThePROsfor theprotectionof theenvironmentfrom contaminatedsedimentin theNorth

LagoonWetlandarethemaximumbackgroundconcentrationof28 mg/kgfor arsenicandthe

risk-basedconcentrationof 2,030mg/kgfor manganese.As discussedin AttachmentB to

AppendixA, thesePROsapplyto sedimentto adepthofonefoot, thedepthto which semi-

aquaticwildlife andbenthicinvertebratesmaybe exposedin awetland.

2.2.2.3 GENERAL RESPONSEACTIONS

As describedabove,sedimentrequiringevaluationin this FS is presentin theNorth

LagoonWetlandand SinkingPond.Theextentandvolumesofsedimentcontaminationwithin

theseareashavenotbeenclearlydefined.This will bedoneduring thedesignphase.Regardless,

thegeneralresponseactionsthatarepotentiallyapplicableto sedimentatthe Site include:

• No Action;

• InstitutionalControls;

• Containment;

• Removal;

• k-situ Treatment;and

• Ex-situ Treatment.

TheNo Action alternativewould resultin no changesto thes.edimentcontamination,and

is requiredby theNCP
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3 IDENTIFICATION AND SCREENING OF
APPLICABLE TECHNOLOGIES

Potentiallyapplicabletechnologytypesandprocessoptionsfor eachcontaminated

mediumat theSiteareidentifiedin this Section.Thepotentiallyapplicabletechnologytypesand

processoptionsfor groundwaterandsediment,- listedin Tables3-1 and3-2, respectively,were

derivedfrom thoseidentifiedin otherRODs,experiencewith similar typesofcontaminants,and

otherdatabases.Thefollowing on-linedatabaseswereaccessedto identify potentiallyrelevant

technologytypesandprocessoptions:

(1) TheFederalRemediationTechnologiesRoundtable,aventurebetween
variousfederalgovernmentagencies(www.frtr.gov); and

(2) TheEPA RemediationandCharacterizationof InnovativeTechnologies-
REACH IT (www.epareachit.org).

As definedin theUSEPAFS guidancedocument(USEPA, 1988),theterm“technology

type” refersto generalcategoriesof technologies,suchasbiological treatment,physical

treatment,capping,andextraction.Theterm“processoptions”refersto specific processeswithin

eachremedialtechnologytype.

Theidentificationofremedialtechnologiesfor theSitewasderivedfrom thepreviously

mentionedsources.Severalstepsof screeningwereconductedpriorto selectingthemost

promisingtechnologiesto be assembledinto remedialalternativesfor theSite.The initial

evaluation,orinitial screeningwasdoneto reduceto amanageablenumberthosetechnologies

thatwerepotentiallyapplicableto theSiteprior to performingamorestringentscreening.

During the initial screeningstep,processoptionsandentiretechnologytypeswereevaluatedon

thebasisoftechnicalimplementability.Thoseprocessoptionsandtechnologytypesthatcould

notbe implementedeffectivelywere eliminatedfrom furtherconsideration.Site informationwas

usedto screenout technologytypesandprocessoptionsthatcouldnot beeffectively

implementedattheSite. Tables3-1 and 3-2summarizetheinitial technologyscreeningprocess

for groundwaterandsediment,respectively,
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4 DEVELOPMENT OF REMEDIAL ALTERNATIVES

Section3 screenedpotentialtechnologiesto addressremaininggroundwaterandsediment

contaminationatthe Site on thebasisof technicalimplementability.Thissectionreviewsthose

technologiesthathavemovedforwardin thescreeningprocesson thebasisofeffectiveness,

implementabilityandcostandthenassemblesthe remainingtechnologiesinto remedial

alternatives.Wherealternativespresentedan issueasto anyofthesescreeningcriteriathat

wouldpreventatechnologyfrom moving forward into thenext stepof theanalysis,the issuewas

noted.Wherethereareanumberofcleanupoptionswithin a technologytype, arepresentative

option(s)wasselectedto moveforward in assemblingalternatives.Sections4.1 and4.2 develop

andassembleremedialalternativesfor groundwaterandSections4.3 and4.4 developand

assembleremedialalternativesfor sediment.

4.1 GROUNDWATER REMEDIAL ALTERNATIVE CoIsworcENTs

- Table4-1 screensthegroundwaterprocessoptionsthat movedforward-from theinitial

screeningprocessdonein Table3-1 on thebasisof effectiveness,implementabilityandcost.

Processoptionsretainedfrom thissecondaryscreeningareassembledinto groundwaterremedial

alternativesin Section4.2.

4.2 GROUNDWATERREMEDIAL ALTERNATIVES

Oroundwaterremedialalternativesaredevelopedbaseduponthosetechnologiesand

processoptionsthatwere carriedforward from theprevioussection.In assemblinggroundwater

alternatives,thegeneralresponseactionsandtheprocessoptionschosento representthevarious

technologytypesfor groundwaterarecombinedto form alternativesfor the Siteas awhole.The

following groundwateralternativeshavebeenassembledandwill be discussedfurther in Section

5:
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GROUNDWATERREMEDIAL ALTERNATIvEs

POTENTIAL
COMPONENTS

GW-1:

ACTION

GW-2:

ACTION

GW 3’
ACTIvE REMEDLATION

Groundwater
Extraction

with Ex-Situ
Treatment

In-Situ
Chemical
Oxidation

In-Situ
Enhanced

Bioaugmentation

Monitored
Natural

Attenuation

No Action X
DeedRestrictions X X X X X
Groundwater
Monitoring

X X X X X

Groundwater
Extraction

X
‘

SurfaceWater
Discharge

X

ReinjectionWells X
In-Situ Chemical
Oxidation

X

In-Situ
Bioaugmentation -

X
- -

MNA X X x x
Air Stripping X
GAC x
Chemical
Precipitation

x

Liquid-Phase
Separationby
Gravity

- x

Filter Press X -

GAC Adsorption x
Off-Site
Regeneration

X

Additional informationregardingthecomponentsofthegroundwaterremedialalternativesis

includedin Table4-2.

4.3 SEDmIm’T REMEDIAL .ALTERNATWE Co~oNrTs

Table4-3 screensthesedimentprocessoptionsthat nioved forwardfrom the initial

screeningprocessd-on.e in Table3--2 on 1-isebasisofeffeciiv.eiiess.imp.i:.emen.tabi.i-itvaritd ost.
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Processoptionsretainedfrom this secondaryscreeningareassembledinto sedimentremedial

alternativesin Section4.4.

4.4 ASSEMBLE SEDIMENT REMEDIAL ALTERNATIVES

Sedimentremedialalternativesaredevelopedbaseduponthosetechnologiesandprocess

optionsthat werecarried forwardfrom theprevioussection.In assemblingsedimentalternatives,

generalresponseactionsandtheprocessoptionschosento representthevarioustechnology

typesfor sedimentarecombinedto form alternativesfor SinkingPondandtheNorthLagoon

Wetland.The following sedimentalternativeshavebeenassembledandwill be discussedin

Section5:

SEDIMENTREMEDIAL ALTERNATIVES

SINKING POND

COMPONENTS
SP-SED-l:No

ACTION

SP-SED-2:
LIMITED
ACTION

-SP-SED-3:ACTWE
REMEDIATION

- -

No Action x
Access/DeedRestrictions X X
Monitoring X X
Capping/burialwith Clean
Fill/Gravel

x
Dredging X
On-SiteDisposal X
Off-Site Disposal x
MonitoredNatural
Attenuation

x
-

NORTH LAGOON WETLAND

COMPONENTS
NLW-SED-1:
NO ACTION

NLW-SED-2:
LIMITED
ACTION

NLW-SED-3:
ACTIVE REMEDIATION

-

No Action X
Access/DeedRestrictions X x
Monitoring X X

Capping/burialwith Clean
Fill/Gravel

x
Dredging X
On-SiteDisposal x.

Off-SiteDisposal X
MonitoredNatural
Attenuation

~- - -

- ~
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Additional informationregardingthecomponentsof thesedimentremedialalternativesis

includedin Tables4-4and4-5 for Sinking PondandtheNorth LagoonWetland,respectively.
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5 ALTERNATIVES SCREENING PROCESS

Chapter4 presentedadditionalscreeningoftechnologytypesandprocessoptionson the

basisofeffectiveness,implementability,andcostandthenassembledarangeof alternatives.

Chapter5 screensthe entireassembledalternatives(asdefinedin Tables4-2,4-4,and4-5) on the

basisofeffectiveness,implementability,andcost. Thecomparisonbetweenalternativesin this

screeningstepis generallymadebetweensimilar alternatives.The screeningcriteriaaredefined

asfollows: -

EFFECTIVENESS

• Overallprotectivenessof
humanhealthandthe
environment;

• Compliancewith
remedialgoals;

• Reductionof toxicity,
mobility, orvolumeof
contaminants;and

• Adverseshort-and long-
termeffectscausedby
implementation.

IMPLEMENTABILITY

• Technicalfeasibility;
• Demonstrated

performance;
• Availability of

equipment,space,and
services;and

• Administrative
feasibility.

COST

• Equipment/construction;
and

• Operationand
maintenance.

Alternativescreeningfor groundwaterandsedimentareincludedin Sections5.1 and 5.2,

respectively.

5.1 GROUNDWATERREMEDIAL ALTERNATIVES

Theremedialalternativesfor groundwaterdevelopedin Section4 are:

• AlternativeGW-1: No Action

• Alternative(3W-2: Limited Action -

• AlternativeGW-3: ActiveRemediation

Thesealternativesaredescribedand screenedin Sections5.1.1 through5.1.3,

respectively.

5,1.1 ALTE.RNATIVE GW-I: No ACTION

Consistentwith EPA guidanceand legal re~-uirements,th-e No Action Alternativesen-es

asa Inasehueb-v whi-cis all o-t-iper ai-t-em-a-nvesarecur--spa--ed.Tbi:s a. .-edn~s-c wool-C rca—os-re that the
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ARS no longeroperates.Therefore,groundwaterconditionsatthe Sitewould revertto natural

hydrologicprocesses.Underthis alternative,naturalattenuation,includingdilution, natural

biological andchemicaldegradation,adsorption,andprecipitationwould likely reducethe

concentrationsofgroundwatercontamination.However,no monitoringwouldbe doneto

evaluatechangesin groundwaterqualityor risksto humanhealthandtheenvironment.

The effectiveness,implementability,and costassociatedwith theNo ActionAlternative

for theentire Siteareevaluatedin Table5-1. Theconclusionoftheevaluationis that theNo

Action Alternativewould not beprotectiveofhumanhealthandtheenvironment.TheNo Action

Alternative,however,is retainedfor detailedanalysisasrequiredby theNCPasabaselinefor

evaluatingtheremainingalternatives.

5.1.2 ALTERNATIVE GW-2:LIMITED ACTION SITE-WIDE

This alternativewould restrict/preventdirectcontactwith contaminatedgroundwater.

This alternativeassumesthat theexistingARS pumpingwellswould no longerbe in operation.

Institutionalcontrolswouldbeput in placeto preventhumanexposureto contaminatedwater

andmonitoringwouldbeconductedto determinethe changesin contaminantconcentrationsover

time. Underthis alternative,naturalattenuation,includingdilution, naturalbiological and

chemicaldegradation,adsorption,andprecipitationwould likely reducetheconcentrationsof

groundwatercontamination.ARS extractionwells would beabandonedin accordancewith

applicableMassachusettsregulations.Institutional controlswouldbe implementedto restrictuse

of, andexposureto, contaminatedgroundwaterthroughoutthedurationoftheremedialaction.

Thesecontrolswould includerestrictionson theinstallationofprivatewells within oneormore

specifiedareas.In addition,Gracewould restricttheuseof groundwateron itsproperty.In the

eventthat theGracepropertyis sold, appropriaterestrictionswouldbe includedin anydeeds.

Groundwaterwould be periodicallymonitoredaccordingto aplanwhich wouldbe developed

duringtheremedialdesignaftertheROD is signed.

Theeffectiveness,implementability,andcostassociatedwith the Limited Action

Alternativeareevaluatedin Table5-2.Theconclusionof theevaluationis thattheLimited

Action. Alternativewould beprotectiveofhumanhealthandtheenvironm.entby limiting

exposureto- -containmatedgroundwater.Contammnan-tconcentrationswould bered-ac-edb naturaj

at-ter-uatio--r. processes.This. alternati-vei-s retainedfn-r detailedar-ra six,

FcartS~-T.R,CoyxCaatC-ca.- Copes-. GeoTrans.Inc.
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5.1.3 ALTERNATIVE GW-3: ACTIVE REMEDIATION

This alternativeis intendedto provideactiveremediationto contaminatedgroundwaterat

theSite. Processoptionsthat wereconsideredinclude:

• - GroundwaterExtractionwith Ex-SituTreatment;

• In-Situ ChemicalOxidation;

• In-Situ EnhancedBioaugmentation;and

• MonitoredNaturalAttenuation(MNA).

Becauseofits wide-spreadusein general,anddemonstratedeffectivenessat theSiteto

date,groundwaterextractionwith ex-situtreatmentcombinedwith lANA werechosenasthe

appropriatetechnologiesfor this ActiveRemediationAlternative.In-Situ ChemicalOxidation

andIn-SituEnhancedBioaugmentationwerealsoconsideredandevaluatedin theAlternatives

Screening.However,asshownin Tables5-3 and5-4,bothofthesetechnologiespresented

effectivenessandimplementabilitylimitations. In particular,thenumberof wells thatwouldbe

necessaryto effectivelydistributethe oxidantornutrientsthroughoutthe Siteandthepotential

impactsofunreactedoxidant to groundwaterextractionandtreatmentequipmentaremajor

disadvantagesto thesein-situtechnologiesbeingretainedfor furtherevaluation.

TheActive RemediationAlternative,consistingof groundwaterextractionwith ex-situ

treatmentandMNA, would restrict/preventdirect contactwith contaminatedgroundwater.Under

this alternative,groundwaterextractionwells wouldbedesignedto capturegroundwaterin

specifiedareas.Contaminatedgroundwateroutsidethecapturezonewouldbe remediated

throughnaturalattenuationprocesses.Groundwaterfrom theextractionwells wouldbe

transportedto anew treatmentsystemvia undergroundpiping. Basedon the resultsof

treatabilitytestingdoneattheSitefor inorganiccompoundremovalandtheoperational

performanceofthecurrentVOC removaltechnology,chemicalprecipitationfor theremovalof

inorganiccompoundsandair strippingcoupledwith off-gastreatmentusinggranularactivated

carbon(GAC) for theremovalof VOCswouldbeusedto treatthegroundwater.Thetreated

waterwouldbedischargedto Smiting Pondwith somegroundwaterpotentiallyre-injectedback

into -the ground.Groundwatermonitoringwouldbe doneto evaluatetheeffectivenessofthe

remedy.]-nstltr-:-1i-orraj. c-o-ntroi.swould beIn- .i-emer-1-edto.- resi—riot ca-seof an Iexposureto.
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contaminatedgroundwaterthroughoutthedurationof theremedialaction.Thesecontrolswould

includerestrictionson theinstallationofprivatewells within aspecifiedarea.In addition,Grace

would restricttheuseof groundwateron its property.Intheeventthatthe Gracepropertyis sold,

appropriaterestrictionswouldbeincludedin anydeeds.Groundwaterwouldbeperiodically

monitoredaccordingto aplanwhich wouldbedevelopedduring theremedialdesignafterthe

ROD is signed.

The effectiveness,implementability,andcostassociatedwith the Active Remediation

Alternative,consistingof groundwaterextractionwith ex-situtreatmentandlANA for theSite

areevaluatedin Table5-5.Theconclusionofthe evaluationis thattheActive Remediation

Alternativewould beprotectiveofhumanhealthandtheenvironmentby actively treatingand

limiting exposureto contaminatedgroundwater.Contaminantconcentrationswould bereduced

by groundwaterextractionandtreatmentaswell asby naturalattenuationprocesses.This

alternativeis retainedfor detailedanalysis.

5.2 SEDIMENTREMEDIAL ALTERNAITVES

Theinitial screeningof alternativesfor sedimentin SinkingPondandtheNorthLagoon

Wetlandareincludedin Sections5.2.1 and5.2.2,respectively.

5.2.1 SINKING POND

Thethreeremedialalternativesdevelopedin Section4 forthe sedimentsin SinkingPond

are:

• AlternativeSP-SED-1: No Action; -

• AlternativeSP-SED-2:Limited Action; and

• AlternativeSP-SED-3:Active Remediation.

Thesethreealternativesaredescribedandscreenedin Sections5.2.1.1 through5.2.1.3,

respectively.

12!! ixLTE1?Atlfl’KESF-SED-!:1VOAcTZON -

This alternativeconsistsofno remedialactivitiesbeyondthosewhich havealreadyb-een

conductedat theSite, andit representstheorin.imum.proposedremedialacti.onfor sedimentsin

Sti~.~-ixd-rsg.For—sd. Nb rid-angessvouPd be madet-o Sinici-ug fond .sed-.imeratcspecitica-thvwith respectto-

sed-i-rnentq-ua-bt’o A.no’ chang.es- that occurredIn tb--i-s areawoul-dresultfrom potenti.ai chan.gesira
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thegroundwatertreatmentsystemdischargequality. Underthis alternative,naturalattenuation

by redistribution,dilution, andnaturalburial would reducetheexposurepointconcentrationsin

the targetedsediments.However,no monitoringwouldbe doneto evaluatechangesin sediment

quality orrisks to humanhealthandthe environment.

The effectiveness,implementability,andcostassociatedwith theNo Action Alternative

for SinkingPondareevaluatedin Table5-6.The conclusionof theevaluationis that theNo

ActionAlternativewould notbeprotective.TheNo ActionAlternative,however,is retainedfor

detailedanalysisasrequiredby theNCPasabaselinefor evaluatingtheremainingalternatives.

1212 ~dzrEANAnrsSP-SED-2 ~LzwzrgDAcrzo~v

This alternativeprovidesno treatment,butprovidesprotectionto humanhealthby

preventingorcontrollingpotentialexposuresto contaminatedsedimentsthroughinstitutional

controlsandenvironmentalmonitoring.Accesswould belimited throughconstructionof fencing

aroundimpactedsediments.A monitoringplanwould bedevelopedto assesstheeffectiveness

oftheaccessrestrictionsin placeandto assesschangesin sedimentquality in theSinkingPond

inlet areaandin thePonditself. Although changesin the dischargeto thePondmayeffect

sedimentquality in thefigure, the impactsandtimeframearedifficult to assess.As aresult,this

alternativeis noteffectivein preventingunacceptableexposureto ecologicalreceptors.

- Theeffectiveness,implementability,andcostassociatedwith theLimited Action

Alternativefor SinkingPondareevaluatedin Table5-7.Theconclusionof theevaluationis that

theLimited ActionAlternativewould not beprotectiveoftheenvironment.Therefore,this

alternativeis not retainedfor detailedanalysis.

121.3 Azrsn!v~/rIrsSP-SED-3:AcrIrsA’sAfsDznyoN -

This alternativewasdevelopedto remediatethosesedimentswhich weredeemedto pose

risksto eitherhumanhealthor theenvironment.It includesexcavationof thesedimentsat the

SinkingPondinlet as well asremovaland/orburial/cappingofsedimentsfrom selectportionsof

theFondth.at areabovethe themsoclineandconsideredto poseri-sbto eitherhumanhealthor to

environmentalreceptors.Specificcriteriafor attainmentofPROsarediscussedin greaterdetail

in Section2.2.2and summarizedin Table2-li. L-ocationsofspecific areasthat ‘will be targeted

.for c-lean-u-p ‘wi.l.i be beti—erd—eth-sed.by d.d-i:ti~onaa.iiabo-rat-orwanal sisperbermedas panc-f a fi-eI:d
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programimplementedto supportdesigncriteria development.Excavatedsedimentswouldbe

stockpiledon-sitefor dewatering.Off-site disposalof dewateredsedimentcakeis anticipated,

buton-sitedisposaloptionswould beconsideredoncepost-dewateringcharacteristicscanbe

adequatelyassessed.As partof this option,the inlet areawouldbe redesignedto developa less

turbulentflow regimein theeventthatdischargesto thepondwereto continue.This mayconsist

of awidenedinlet mouthanddesignofa flow dampeninghydrauliccontrol,suchasan overflow

weir. In addition,thepondbankin theareaoftheformerPumpHousewould berestored.

Theeffectiveness,implementability,andcostassociatedwith this alternativeare

evaluatedin Table5-S. The conclusionof the evaluationis that theremovaland/or

buriaL/cappingof thetargetedsedimentswould beprotectiveofhumanhealthandthe

environmentby eliminatingpotentialfor exposureto sensitivereceptorsatthesite. Therefore,

this alternativeis retainedfor detailedanalysis.

5.2.2 NORTHLAGOON WETLAND

The threeremedialalternativesdevelopedin Section4 for the sedimentsin theNorth

LagoonWetlandare:

• AlternativeNLW-SED-1: No Action;

• AlternativeNLW-SED-2: Limited Action; and

• AlternativeNLW-SED-3: Active Remediation.

Thesethreealternativesaredescribedandscreenedin Sections5.2.2.1through5.2.2.3,

respectively.
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TheNo Action AlternativewasdevelopedforconsiderationthroughouttheFSprocessas

abaselinefor evaluatingotheralternatives.Thealternativedoesnot requireadditional activities

to takeplace,andrepresentstheminimumproposedremedialactionfor sedimentsat theNorth

LagoonWetland.

The effectiveness,impienientability,andcost associatedwith theNo ActionAlternative

for theNorth LagoonWetlandare evaluatedin Table5-9. ‘I’he conclusionoftheevaluationis

that theNo Action Alternativewould notbe protectitae.T[he No ActionAltemative,however,is
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retainedfor detailedanalysisas abaselinefor evaluatingtheremainingalternativesas is required

by theNCP.
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This alternativeprovidesno treatment,but providesprotectionto humanhealthby

preventingor controllingpotentialexposuresto contaminatedsedimentsthroughinstitutional

controlsand environmentalmonitoring.Accesswould belimited throughconstructionof fencing

aroundimpactedsediments.It is possiblethat elevatedandactionablelevelsof arsenicand

manganeseobservedin the North LagoonWetlandsedimentsarethe resultof groundwater

dischargeto thewetlandwith consequentprecipitationof thesemetals.As aresult,changesin

sedimentqualitymayoccurovertime throughtheredistributionof existingsedimentsduring

stormevents.

Although changesin sedimentqualitymayoccurin the fi.zture, theimpactsandtimeframe

aredifficult to assess.A monitoringplanwould bedevelopedto assesstheeffectivenessofthe

accessrestrictionsandto assesschangesin sedimentquality in theNorthLagoonWetland.This

alternativedoesnotrestrictaccessto sedimentthat presentsan unacceptablerisk to ecological

receptors. Therefore,this alternativeis not effectivein protectingecologicalreceptors.

The effectiveness,implementability,andcostassociatedwith theLimited Action

Alternativefor theNorth LagoonWetlandareevaluatedin Table5-10.Theconclusionofthe

evaluationis that theLimited Action Alternativewouldnotbeeffective,asecologicalreceptors

would continueto beexposedto unacceptablerisk for unknownperiodsoftime. In addition,it is

uncertainwhenorif contaminantconcentrationswouldbe reducedto remedialgoalsby

redistribution,dilution, andnaturalburialprocesses.Therefore,this alternativeis not retainedfor

detailedanalysis.
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This alternativewas developedto prohibit accessto thosesedimentswhich weredeemed

to poseeitherhumanhealthorecologicalrisksunderthecurrentrisk characterizationthrougha

combinationof.methodsthat mayincludeexcavation,off-site disposal,on-sitedisposal,and

burial in-place.Thespec-ificPROsaresummarizedin Table2-i.2. Locationsot specific areasthat
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will be targetedfor cleanupwill bebetterdefinedby additional laboratoryanalysisperformedas

partof afield programimplementedto supportdesigncriteriadevelopment.

Thisalternativerequiresexcavationofatleastaportionofthe impactedsedimentsin the

North LagoonWetland. It is anticipatedthat someexcavationwill be requiredin theportionof

theNorthLagoonWetlandsedimentsthat residewithin the 100-yearflood plain ofFort Pond

Brook. Considerationwill be given to burial-in-placefor NorthLagoonWetlandsediments

outsideof the 100-yearfloodplain. The locationof the 1 00-yearflood plain for FortPondBrook

is shownon Fignre 1-15. Eitheroff-site disposalor on-siteburial/cappingof dewateredwetland

sedimentsmaybe implemented,basedin parton thecharacteristicsofthe dewateredsediments.

It is assumedthat averageexcavationdepthswouldbe lessthanone foot throughoutmostofthe

targetedareas,andthatfull wetlandrestorationor replicationefforts wouldbe implementedin

accordancewith applicableregulationsandindustrystandards.

Theeffectiveness,implementability,andcostassociatedwith this alternativeare

evaluatedin Table5-11.Theconclusionoftheevaluationis thattheremovaland/orburial-in-

placeofthetargetedsedimentswould beprotectiveofhumanhealthandtheenvironmentby

eliminatingpotentialfor exposureto sensitivereceptorsat thesite.Therefore,this alternativeis

retainedfor detailedanalysis.
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6 DETAILED ANALYSIS OF ALTERNATIVES

Thepurposeofthis detailedanalysisofalternativesis to allow for comparisonsamong

thegroundwaterandsedimentremedialalternativesbasedon thestandardcriteriaspecifiedin

theNCP.Nine evaluationcriteriaweredevelopedby EPAto serveasthebasisfor thedetailed

analysisof alternatives.Thesecriteriaareset forth in theNCP,at 40 CFR § 300.430(e)(9).

Furtherdetail is providedin EPA’s “Guidancefor ConductingRemedialAlternativesand

FeasibilityStudiesUnderCERCLA” (US EPA, 1988).Theninecriteriaaresummarizedbelow.

1. Overallprotectionof humanhealthandthe environment:This criterionfocuseson
whetheraspecificalternativeachievesadequateprotectionandhow siterisksfor each
migrationpathwaybeingaddressedby theFS areeliminated,reduced,orcontrolled
throughtreatment,engineering,or institutionalcontrols.Also consideredarewhether
an alternativeposesanyunacceptableshort-termorcross-mediaimpacts.

2. Compliancewith AIRARs: Assessmentagainstthis criteriondescribeshowthe
remedialalternativecomplieswith chemical-,location-,andaction-specificARARs,
or if awaiveris requiredandhowthewaiver is justified.

3. Long-termeffectivenessandpermanence:Thiscriterionpertainsto therisks
remainingafterresponseobjectiveshavebeenmet. Threefactorsto be consideredare
themagnitudeoftheresidualrisk, theadequacyandreliability ofanycontrolsusedto
managetreatmentresidualsor untreatedwastesthatremainat thesite, andthe
permanenceof theremedy.

4. Reductionoftoxicity, mobility, or volume:This criterionreflectsthestatutory
preferencefor treatmentalternativesthat permanentlyandsignificantlyreduce
toxicity, mobility, orvolumeofthehazardoussubstances.Preferredalternatives
destroytoxic contaminants,reducethetotal massoftoxic contaminants,irreversibly
reducecontaminantmobility, orreducethetotal volumeofcontaminatedmedia.

5. Short-termeffectiveness:This criterionrefersto theprotectionan alternativeoffersto
workersandthecommunityduringtheconstructionandimplementationof aremedy
aswell asthetime requiredto reachtheresponseobjectives.

6. linplementability:Thiscriterionconsiderstechnicalfeasibility,administrative
feasibility, andtheavailabilityofrequiredmaterialsandservices.Technical
feasibilityis evaluatedon thebasisof fourparameters:ability to constructthe
alternative,thereliability ofthetechnologiesproposed,theeaseofundertaking
additionalremedialactions,andtheability to monitor theeffectivenessoftheremedy.
Administrativefeasibilityconsidersactivitiesneededto coordinatewith other
agencies,suchaspermitsandrights-of-way.

Cost m’s cntenonesaluatecmecap~tarapeoperat~onanoma1nterance(O&M costs
of eachaltemativ-e,Costsarenres-entworthcostestimates.
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8. Stateacceptance:This criterionevaluatesthetechnicalandadministrativeissuesand
concernsthe statemayhaveregardingeachalternative.This criterionis not addressed
in this report.It will be addressedin theROD aftercommentson theRL’FS and
proposedplanhavebeenreceived.

9. Communityacceptance:This criterionevaluatestheissuesandconcernsthepublic
mayhaveregardingeachalternative.This criterion is not addressedin this report. It
will beaddressedin theROD aftercommentson theRI/PS andproposedplanhave
beenreceived. -

Thedetailedanalysisfor eachalternativeincludesadetaileddescriptionofeachremedial

alternativefollowed by adetailedevaluationof eachremedialalternativeevaluationcriteria 1

through7. Criteria1 and2 areconsideredto be “thresholdfactors”,criteria3 through7 are

consideredto betheprimary“balancingfactors”and criteria8 and9 areconsideredto be

“modifying considerations”.

Thedescriptionsofeachremedialalternativeareconceptualand areusedfor costing

purposes.Thespecificdesigndetailsand costsforthe selectedremedywill be re-evaluated

during theremedialdesign.As specifiedin thePSguidance(USEPA, 1988),the costsare

intendedto bewithin thetargetaccuracyrangeof-30 to +50percentoftheactualcost. Section

6.1 presentsthedetailedanalysisofalternativesfor groundwaterthatwereretainedfrom the

- AlternativesScreeningin Section5. Section6.2 presentsthedetailedanalysisofalternativesfor

sedimentthatwereretainedfrom theAlternativesScreeningin Section5.

6.1 GROUNDWATER -

Threegroundwaterremedialalternativeshavebeenretainedfor detailedanalysis.They

are: -

• AlternativeGW-1: No Action;

• AlternativeGW-2: Limited Action; and

• AlternativeGW-3:Active Remediationconsistingof GroundwaterExtraction
with Ex-SituTreatmentandMNA.

To ásshtin evaluatingti-c various remedialalternatives,thepublicly available

wo-undwaterflow andcontaminanttransportmodelingsourcecodesW-ODFLOW (McDonald

and Harbaugh,198-8) an-dIVIT3DMS (Zengan-b Wang, 1998)wereusedto developa Site-wide

s--rourtdwaterfl-ow and ci—----,ei-- Cal to —..ssa--.o:ri otodel. C VISTAS- (Emri-ronn-total S-mi
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version4)wasusedasapre-andpost-processorfor the simulationcodes.Detailsregardingthe

developmentandcalibrationofthegroundwaterflow modelareincludedin theRI Report

(GeoTrans,2005).Detailsregardingcalibrationofthetransportmodel anduseofthe

groundwaterflow andchemicaltransportmodel for thePSareincludedin AppendixB ofthis PS

Report.

Contaminanttransportmodelingwasdonefor VDC-contaminatedgroundwaterSite-

wide, andfor benzene-contaminatedgroundwaterin the SoutheastLandfill Area.VDC and

benzenewerechosenasrepresentativecompoundsonwhichto baseremedyselectionbecause

theircombinedgeographicdistributionencompassesall VOC-contaminatedgroundwateratthe

Site.Vinyl chloride,theothermainVOC attheSite, is abreakdownproductofVDC andis

foundin asimilar geographicarea,thoughgenerallyatlower concentrationsthanVDC. An

analysisof availablewaterquality dataindicatesthatat approximately85 percentofthe locations

wheretheVDC concentrationis lessthanits MCL of 7 pg/L, thevinyl chlorideconcentrationis

alsolessthanits MCL of 2 ggJL.Therefore,theestimatedclean-uptime forVDC shouldalso

approximatetheclean-uptime for vinyl chloride.Theobserved2001-2002VDC andbenzene

concentrationswereusedto describethe“current” distributionofcontaminatedgroundwaterfor

themodelanalysesoffuturegroundwaterconditions.Thesedataarereferredto in this report as

thefall 2001 samplingeventbecausethevastmajorityof thesampleswerecollectedin fall 2001.

Thefall 2001 groundwaterqualitydatawereselectedto describethecurrentcontaminant

distribution usedin themodelbecausetheyarethemostrecentgroundwatersamplingresultsthat

werefully validatedaspartof theRI, and theyarealso thedatathat wereusedfor thePE[RA.

PorVDC, thesameinitial contaminantdistributionandtransportparameterswereusedto

evaluateeachoftheremedialalternatives.This allowedfor arelativecomparisonofthemodel-

calculatedclean-uptimes for VDC-contaminatedgroundwaterin differentareasofthe Siteunder

naturalattenuationaswell asfor variousgroundwaterextractionscenarios.Theonly differences

in thetransportmodel simulationsdoneto comparedifferentpumpingscenariosfor VDC-

contaminatedgroundwaterwould bethepumpingdetailsthat madetherem-edialalternative

uniqueto a particulararea.In otherwords,onegroundwaterextractionscenariomayhave

includedgroundwaterextractionat six locati-ons.anda secondsc-etnri-omayh-aveineiti-ded

g—----------ur---w-a---er extra~cticr-:tat two l-o-cati-c-aas.-rbe only differencebetweenthetr—inspori-a’ianu-lai.i-oits
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groundwaterextraction.A similarprocedurewasusedfor benzene,wherethesameinitial

contaminantdistributionand transportparameterswereusedto evaluateeachgroundwater

extractionscenarioforbenzene-contaminatedgroundwater.

ForpurposesofthisPS evaluation,groundwaterclean-upwasdefmedto havebeen

achievedwhenthemaximummodel-calculatedconcentrationoftheVOC ofinterest,eitherVDC

orbenzene,wasreducedto the MCL. Thesemodel-calculatedclean-uptimeswereusedto

estimatetheoperationandmaintenancecostsofthevariousgroundwaterextractionscenarios.

Dueto thehydrogeologiccomplexityofthe Siteandtheapproximationsthatwererequiredfor

thecontaminanttransportmodeling,themodel-calculatedclean-uptimesareapproximatetimes

andarenot expectedorintendedto representpreciseclean-uptimes for theSite. As describedin

Appendix B, however,theresultsofthemodelcalibrationand sensitivityanalysisdemonstrate

that themodel is areasonablygoodrepresentationoftheSite,andthemodelwasausefuland

valuabletool for evaluatingandcomparingremedialalternativesfor Sitegroundwater.

RemediationofVOC-contaminatedgroundwateris expectedto also addressthereducing

conditionsby which inorganiccompoundssuchasarsenicandmanganesehavebeenmobilized.

Therefore,remediationofinorganiccompoundsin groundwateris expectedto occuras aresult

ofVOC-contaminatedgroundwaterremediationandrestorationto moreaerobicconditionsin the

aquifer(seeDraft RI Report,Section3.5, GeoTrans,2005). Thetimeframefor inorganic

compoundsto reachremedialgoalswill bedependenton local groundwaterconditionsandis

likely to be longerthanthetimeframefor VOCsto reachremedialgoals.Thechangein

geochemicalconditionsresultingfrom remediationofVOC-contaminatedgroundwaterandthe

transitionto aerobicgroundwaterconditionswill beverifiedthroughalong-termgroundwater

monitoringprogramthatis includedaspartofrecommendedgroundwaterremediation

alternativepresentedin this PS.

For theNo ActionandLimited ActionAlternatives,thecontaminanttransportmodelwas

usedto estimateclean-uptimesbasedon agroundwaterflow regimethat wasinfluencedby

naturalattenuationandthe Townof Acton’s five PublicWaterSupplywells, Themodelusedthe

fall 2001 VDC concentrationsasthe initial contaminantdistributionandwas run forwardin time

to evaluatewhen,to thenearestyear,themaxim-urnVDC concentra-ti--onin ~o-undwater in each
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estimatewhenthemaximumbenzeneconcentrationin theSoutheastLandfill Areagroundwater

would be reducedto 5 gg/L.

For theActive RemediationAlternative,in whichbothgroundwaterextractionwith ex-

situ treatmentandMNA would reducecontaminantconcentrationsto MCLs, thegroundwater

flow andcontaminanttransportmodelwasusedto evaluatetheextentofgroundwatercapturefor

variouspumpingscenariosaswell asclean-uptimes.First, thegroundwaterflow modelwas

usedto determinethenumber,location,andpumpingratesofgroundwaterextractionwells

neededto capturegroundwaterwithin theareasspecifiedon Pigure6-1. PortheNortheastArea,

useofinjectionwells in combinationwith extractionwells wasalsoconsidered.The capture

areasspecifiedon Pigure6-I representtheminimumareawithin whichgroundwaterwas

targetedfor captureundereachpumpingscenarioevaluated.Themodel-calculatedcaptureareas

undereachofthepumpingscenariosarelargerthanwhat is shownon Figure6-1.The

groundwaterextractionandinjection ~ells wereincorporatedinto thecontaminanttransport

model.Thetransportmodel,with thenecessaryextractionandinjection wells, usedthefall 2001

VDC concentrationsasthe initial contaminantdistributionandwasrun forward in time to

evaluatewhen,to thenearestyear,themaximumVDC concentrationin eachofthesix

geographicareaswouldbereducedto 7 j.tgfL. Thefive Acton Public WaterSupplywellswere

assumedto beactivein thesesimulations.A similar procedurewas followed to estimatewhen

themaximumbenzeneconcentrationin theSoutheastLandfill Area-groundwaterwould be

reducedto 5 ~sg/L.

6.1.1 ALTERNATIVE GW-l: No ACTION

TheNoAction Alternativeis includedasa baselineagainstwhich otherremedial

alternativescanbe compared.

DESCRIPTION

As requiredunderCERCLA,theNo Action AlternativewouldbeappliedSite-wide.The

No Action Alternativeassumesthat theARSwould no longeroperate.Underthis alternative,

naturalattenuationprocesses,suchas dilution, dispersion,naturalbiological andchemical

degradation,adsorption,andprecipitationwould likely reducethe concentrationsof groundwater

contaminationto remedialooals.However,no monitorinowould bedoneto d-eterminewhen

remedialgoa---ts wereresct~ec,dde naoun~cl-water fi-o--w ant: ctiea-r-acait-asreq-toramode-i‘wa--s as-edI-c
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estimatethetime for VDC concentrationsin groundwaterto be reducedto theremedialgoalof 7

}sg/L site-wideandbenzeneconcentrationsto bereducedto theremedialgoalof5 ~sgfLin the

SoutheastLandfill Areadue to naturalattenuationprocessçs.Theestimatedtimeto achieve

remedialgoalsfor VOCs in groundwaterattheSiteundertheNo-Action Alternativevaries

acrosstheSiteandrangesfrom zeroyearsfor theSouthwestAreato approximately42 yearsfor

theSouthwestLandfill Area. Theestimatedtime requiredfor eachofthesix geographicareasto

achieveremedialgoalsunder theNo Action Alternativeis listedin Table6-1.

UndertheNo Action Alternative,treatedgroundwaterwouldno longerbedischargedto

SinkingPond.This would eliminatesomeofthedetrimentaleffectsthat the ARS dischargehas

hadon thepond, suchasturbidityofthesurfacewaterandcontinuedadditionofarsenicand

phosphorusto thepond. No monitoringwouldbe doneto evaluatetheimpactsofthis changeon

ecologicalreceptorsin thepond.

EVALUATION
ThedetailedanalysisoftheNo ActionAlternativeagainstthesevenNCPevaluation

criteriais presentedin Table6-2.-

COST
Theestimatedcostfor theNo ActionAlternativeis $0 asno furtherwork atthesite is

assumed.

6.1.2 ALTERNATIVE GW-2: LIMITED ACTION

Thedetailedanalysisfor theLimited ActionAlternativeis presentedbelow.

DESCRIPTION

TheLimited Action Alternativewould beappliedto all six geographicareasoftheSite

andis intendedto preventdirect contactwith contaminatedgroundwateratthe Site. It consistsof

shuttingdowntheexistingARS,implementinginstitutionalcontrolsto control humanexposure

to contaminatedwater,andmonitoringto evaluatetheprogresstowardachievingremedialgoals.

The groundwaterflow andtransportmodelwasusedto estimatethetime for \-‘DC

concentrations-in gr-oundwaterto decreaseto theremedialgoalof 7 Rg/L Site-wideandbennene

concent”aaens~ oecreaseto the ‘ewecia1 aoa’ o15 ,~,atir o’e Southeast,.acdf. Area cue c
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underthis alternativeis thesameastheNo Action Alternativeandrangesfrom zeroyearsfor the

SouthwestAreato approximately42 yearsfor theSouthwestLandfill Area.The estimatedtime

requiredfor eachofthesix geographicareasto achieveremedialgoalsundertheLimited Action

Alternativeis listed in Table6-1.

- UndertheLimited ActionAlternative,treatedgroundwaterwouldno longerbe

dischargedto SinkingPond.This would eliminatesomeof thedetrimentaleffectsthattheARS

dischargehashadon thepond,suchasturbidity ofthesurfacewaterand continuedadditionof

arsenicandphosphorusto thepond. As partofthis alternative,monitoringwould bedoneto

evaluatetheimpactsofthis changeon ecologicalreceptorsin thepond. -

LONG-TERMMONITORING

Longtermmonitoringofgroundwaterwould beperformedto determineif thealternative

is performingasexpectedandto monitor changesin groundwaterconcentrationsovertime.

Forcostingpurposesit wasassumedthat theannualmonitoringthatis currentlydone

would continuefor a lengthoftime equalto themodel-calculatedVOC-contaminated

groundwatercleanuptime in eachgeographicarea,plusfive years.Monitoring would actually

continueuntil remedialgoalsaremet for all compounds.It is likely that overtime thescopeand

frequencyofmonitoringwould changeasconditionswarrant.In addition,for thedurationofthe

remedialaction,datacollectedduring theannualmonitoringeventswould be furtherevaluatedin

five yearreviews.ThepurposeofaFive-YearReviewwould be to assesspotentialimpactsof

contaminantsremainingin groundwaterandevaluatewhethertheremedialalternativeremains

protectiveofhumanhealthandtheenvironment.If appropriate,additionalactionsmaybe

implementedasaresultofthesereviews.

INSTITUTIONAL CONTROLS

Institutionalcontrolswould beimplementedto restrictuseof, andexposureto,

contaminatedgroundwaterthroughoutthedurationoftheremedialaction. Institutionalcontrols

would remainin placein eachgeographicareaoftheSiteuntil remedialgoalsweremet, These

controlswould includerestrictionson theinstallationofprivatewells in pre-determinedareas.In.

addition,Gracewould restricttheuseof contaminatedgrow dwateron its property. in theevent
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EVALUATION

Thedetailedanalysisof theLimited Action AlternativeagainstthesevenNCPevaluation

criteriais presentedin Table6-3.

COST

TheestimatedpresentworthcostofAlternativeGW-2 is $1,774,000.Costsarebroken

downintocapitalcosts,monitoringcosts,andO&M costs. Capitalcostsof$l 14,000are

associatedwith decommissioningofexistingARS extractionwells andimplementationof

institutional controls.Thereareno O&M costsassociatedwith this alternative;Theestimated

presentworthcostfor long-termmonitoringandreportingis approximately$1,660,000.Thecost

estimatefor theLimited Action Alternativeis basedon the following assumptions:

• Currentannualmonitoringplusadditionalmonitoringfor inorganicswould
continuefor a lengthof time equalto themodel-calculatedMOC cleanuptimein
eachgeographicareaplusfive years;

• A Site-widewaterlevel measurementroundwouldbemadeannually;and

• An annualreport summarizingthemonitoringdatawould be preparedeveryyear,
with amoredetailedreportpreparedeveryfive years.

Detailedcostinformationis includedin AppendixC.

6.1.3 ALTERNATIVE GW-3: ACTIVE REMEDIATION

Thedetailedanalysisfor theActive RemediationAlternativeis presentedbelow.

DESCRIPTION

TheActive RemediationAlternativefor groundwaterconsistsof groundwaterextraction

with ex-situtreatmentandMNA. This alternativeconsistsof groundwaterextractionwells

designedto capturegroundwaterin aspecifiedarea.Contaminatedgroundwateroutsidethe

capturezonewould be remediatedthroughnaturalattenuationprocesses.In all groundwater

extractionscenariosevaluated,thefact that groundwaterextractionandtreatmenthasbeen

operationalovermuchoftheSite for almost20 yearswasindirectlyincorporatedinto themodel

analyses.Groundwaterfrom theextractionwells would be transportedto anewtreatmentsystem

via undergroundpiping. Two option-swereconsideredfor treatmentsystemlocation. Oneoption

c-orisi-d-ereda central-.izedtreatments-v-stemloc-atedn—ear the Lr,dustriai L-andfiil for al.i extract-ed

--ro-undwater. Thesecondoç-ti-on coi-’sideredtwo se aratetteatm:erjatsystems,one locatednear
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theIndustrialLandfill, anda secondtreatmentsystemlocatedin theNortheastAreato treatwater

thatwasestimatedto beextractedfrom theNortheastAreapumpingscenarios.A single

treatmentsystem,locatedneartheIndustrialLandfill is therecommendedoptionfor this

remedialalternative.

Basedon theresultsoftreatabilitytestingdoneattheSite for inorganiccompound

removaland thehistoric operationalperformanceofthecurrentVOC removal technology,

chemicalprecipitationforthe removalof inorganiccompoundsandair strippingcoupledwith

off-gastreatmentusinggranularactivatedcarbon(GAC) for theremovalofVOCs would beused

to treatthegroundwater.Thetreatedwaterwould bedischargedto SinkingPond.Institutional

controlswould beimplementedto restrictuseofand exposureto contaminatedgroundwater

throughoutthedurationoftheremedialaction. Groundwatermonitoringwould bedoneto

evaluatetheeffectivenessoftheremedy. -

DEVELOPMENT OF CONCEPTUALPUMPING SCENARIOS

Thegroundwaterflow andcontaminanttransportmodelwasusedto evaluatenumerous

pumpingscenariosthroughouttheSite in orderto selectcomponentsoftheActiveRemediation

Alternative.Figure6-1 showsthevariouspumpingscenarioswhich wereevaluatedin orderto

developaconceptualgroundwaterextractionsystem.A descriptionofthevariouspumping

scenariosis providedbelow.Foreachofthesescenarios,groundwaterbeyondthecapturezone

wouldbe remediatedthroughnaturalattenuationprocesses.

FORMER LAGOONAREA

Two pumpingscenarioswereevaluatedfor theFormerLagoonArea.Underthefirst -

scenario,groundwaterwithin thearealabeledasZoneA onFigure6-1 would be capturedand

treatedby asinglenewextractionwell pumpingat arateof approximately45 gpm. Forthe

secondscenario,groundwaterwithin thearealabeledasZoneB on Figure6-1 would becaptured

andtreatedby aseriesoffive extractionwells (twoexistingARS wells (NLBR-R, NLGP) and

threenew welis) pun-pingat acombinedrateofapproxim-atelyiOO gpm.

Analysis of themodel resultsindicatesthat groundwaterextractionundereitherpumping

c-c-arcwould ciat reducc theti-me to- r-eacl-~:theremed:-i:~a:igoalsi-or VOCs ascom-~---.aredtO- tSar
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wells will not becomerecontaminatedasa resultofcessationof pumpingin theFormerLagoon

Area.

TheDraft RI Report(GeoTrans,2005)identifiedgroundwaterin thesouthernportionof

theFormerLagoonareaashavingrelativelyelevatedarsenicconcentrationswith lowerarsenic

concentrationsin groundwaternorthoftheMBTA railroadtracks(Figures1-7 and 1-8 of this FS

Report). This patternofarsenicconcentrationsin groundwateris consistentwith thepatternone

would expectin thetransitionfrom areducinggroundwaterenvironmentto an aerobic

groundwaterenvironment.Field measurementsof oxidationreductionpotential(ORP) during

samplingindicateamixed aerobic/anaerobicgroundwatersystembeneathanddowngradientof

theFormerLagoonArea. BedrockgroundwaterORPvaluesarenegativeindicatingareducing

groundwaterenvironment.Most oftheunconsolidateddepositsgroundwaterORP

concentrationsarepositive,indicatinganaerobicenvironment.It is expectedthat, asMNA of

theFormerLagoonAreaprogressesandVOC concentrationscontinueto decrease,the

groundwatersystemwill becomemoreaerobic. Arsenicconcentrationsandmobility in

groundwaterwill decreasein responseto this change,andthepotentialto re-contaminatethe

NorthLagoonWetlandsedimentsasaresultofsite-relatedcontaminatedgroundwaterwill also

decrease.Groundwatermonitoringin theFormerLagoonAreawill includeperiodic

measurementsofgeochemicalparameters,suchasORP,in additionto arsenicconcentrations.

NORTHEASTAREA

Fourdifferentpumpingscenarioswereevaluatedfor theNortheastArea. Two ofthe

pumpingscenariosconsideredgroundwaterextractionwith dischargeoftreatedwaterto Sinking

Pond,andtwo ofthescenariosconsideredgroundwaterextractionwith downgradientreinjection

ofthetreatedwater. Figure6-1 outlinesthegeographicareasof eachofthefour scenariosthat

wereevaluated.Thefour scenariosare:

• Scenario1 — ZoneC capturewith extractedwaterconveyedto a centralizedtreatment

systemwith subsequentdischargeto Sinking Pond;

• Scenario2 — ZoneD capturewith extractedwaterconveyedto a centralizedtreatment

sy-stemwith s-ubsequeiitdischargeto- Sinking Pond-;

• Serum-
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• Scenario4 — ZoneJcapturewith downgradientinjectionof treatedwater.

Developmentofthepumpingscenariosfor theNortheastArea requiredconsiderationoftwo

issuesnot presentin otherareas.Onewasconsiderationofthemanagementoftheextractedand

treatedgroundwater.Theotherwasconsiderationofthetimeframenecessaryfor an

extraction/injectionsystemto beconstructedandbecomeoperational.Eachoftheseconditions

is discussedbriefly in thefollowing paragraphs.

Undercurrentconditionsofnaturalattenuation,thecontaminatedgroundwaterin the

NortheastAreaflows towardanddischargesto Fort PondBrookand/orflows towardandis

capturedandtreatedat theSchoolStreetwellfield. Installationofextractionwells in the

NortheastAreahasthepotentialto reducetherateofgroundwaterdischargeto Fort PondBrook

andto lowerwaterlevels in thevicinity oftheSchoolStreetwellfield. To off-setthesepotential

impacts,theconceptualdesignevaluatedfor theNortheastAreaincludedtwo scenariosthat

assumedthat extractedgroundwaterwouldbe re-injectedto theaquiferin theNortheastArea

insteadofbeingdischargedto SinkingPondfollowing treatment.

With very limited Graceownedlandwithin theNortheastArea,extraction/injection

systeminfrastructurewould needto be locatedon privately-ownedland,andaccessagreements

wouldneedto beobtainedfortheconstruction,operation,andmonitoringof any

extraction/injectionsystemin theNortheastArea. Forpurposesofevaluatingcleanuptimes for

theNortheastArea, it wasoptimistically assumedthat if an extractionlinjectionsystemwere

selectedfor theNortheastAreathat it couldbedesigned,approvedby all interestedparties,

constructedandbeoperationalby fall 2008. Fall 2008 is sevenyearsafterthefall 2001 datathat

areusedasthebaselineconditionforthemodel analyses.Therefore,for all remedialscenarios

consideredfor theNortheastArea,aninitial 7-yearlong periodofnaturalattenuationwas

assumedto occurprior to operationofany extraction/injectionwells. Model-calculatedtime

framesto reachgroundwatercleanupgoalsfor all scenariosincludethis 7-year.periodofnatural

attenuation.To put this assumptionin adifferentcontext,by this fall therewill a]readyhave

beenfouryearsofnaturalattenuationoftheNortheastAreasincethe faIl 2001 baselinewater

qualIty sampling.Themodelcalculationsassumethreeadditionalyearsof naturalattenuation

would occurbeforean extraction/injectionsystemcouldbe operationalin this area.
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Forpurposesof comparingthedifferentNortheastArea remedialpumpingscenarios,the

following informationwastabulated:

• Time to reachMCLs for VDC (Table6-4);

• Model-calculatedgroundwaterdischargeto Fort PondBrook (Table6-5);

• Model-calculatedwaterlevelsneartheSchoolStreetwelifield public supplywells

(Table6-6); -

• Model-calculatedVDC concentrationsat eachoftheSchoolStreetweilfield

public supplywells (Figures6-2 through6-4); and

• VDC volumeremainingin thegroundwatersystemversustime (Figure6-5).

- Eachofthefourpumpingscenariosthatwereevaluatedis describedbelow.

UnderScenario1, groundwaterwithin thearealabeledasZoneC on Figure6-1 would be

capturedandtreatedby two extractionwellspumpingat a rateof90 gpm. Extracted

groundwaterwouldbeconveyedto acentralizedtreatmentsystemneartheIndustrialLandfill.

Thecalculatedtime to reachMCLs in theNortheastAreagroundwateris 36 years,including 7

yearsofnaturalattenuationprior to operationoftheextractionwells. The model-calculatedrate

ofgroundwaterdischargeto FortPondBrook wasreducedby about40 percentcomparedto a

naturalattenuationremedy.Model calculationsindicatethatgroundwaterlevelsnearthe

ChristoffersonandScribnerwells wouldbe loweredon averageby lessthan0.5 feet,and

groundwaterlevelsat theLawsbrookwell would be loweredon averageby aboutonefoot under

thispumpingscenario.Model-calculatedVDC concentrationsat theChristofferson,Scribner,

andLawsbrookwells areshownin Figures6-2 through6-4. Model-calculatedVDC volume

remainingin thegroundwatersystemversustime ofremediationis shownonFigure6-5. The

estimatedcostfor this pumpingscenariois aboutthreemillion dollarsplus thecapitalcostofthe

groundwatertreatmentsystem.

UnderScenario2, groundwaterwithin thearealabeledasZoneD on Figure 6-1 would be

capturedandtreatedby sevenextracti-onwell-s pump-ingata combinedrateofapproximately165

gpm.Extracted~oimdwaterwouldbeconveyedto a centralizedtreatmentsystemnearthe

IndustrialLandfill. -11-c cal-cu-latedtin-:e t-o- rear—h MCLa In theNo-rth:eastArea inol-nidwaterunder

tim- paurcip-nig.seem.~-lt-ois 20 years,inclaud-in- 7 yearsofnaturalat-tema--tion -pri--or to operationof
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theextractionwells. Themodel-calculatedrateof groundwaterdischargeto FortPondBrook

wasreducedby about75 percentcomparedto anaturalattenuationremedy.Model calculations

indicatethat groundwaterlevelswouldbe loweredon avengeby lessthan0.5 feetatthe

Christoffersonwell, by aboutonefoot at theScribnerwell, andby about1.5 feetat the

Lawsbrookwell. Model-calculatedVDC concentrationsat theChristofferson,Scribner,and

Lawsbrookwells areshownin Figures6-2 through6-4. Model-calculatedVDC volume

remainingin thegroundwatersystemversustime ofremediationis shownonFigure6-5. The

estimatedcostfor thispumpingscenariois about5.1 million dollarsplus thecapitalcostofthe

groundwatertreatmentsystem.

UnderScenario3, groundwaterwithin thearealabeledasZoneC onFigure6-1 would be

capturedandtreatedby threeextractionwells pumpingata combinedrateofapproximately100

gpm.Thetreatedwaterwould be injectedbackinto thegroundusing four injectionwells atthe

outeredgeofthecapturezone. Extractedgroundwaterwould eitherbeconveyedto acentralized

treatmentsystemneartheIndustrialLandfill, or treatedat aseparatetreatmentsystem

constructedin theNortheastArea. Thecalculatedtime to reachMCLs in theNortheastArea

groundwaterunderthis pumpingscenariois 20 years,including 7 yearsofnaturalattenuation

prior to operationoftheextractionandinjectionwells. Therewasnegligible changein the

model-calculatedrateof groundwaterdischargeto FortPondBrook, about0.01 cfsascompared

to thenaturalattenuationscenario.Modelcalculationsindicatethattherewouldbe negligible

changein groundwaterlevelsneartheChristofferson,Scribner,andLawsbrookwellsunderthis

pumpingscenario.Model-calculatedVDC concentrationsat theChristofferson,Scribner,and

Lawsbrookwells are shownin Figures6-2 through6-4. Model-calculatedVDC volume

remainingin thegroundwatersystemversustime ofremediationis shownonFigure 6-5. The

estimatedcostfor thispumping/injectionscenariois about3.7 million dollarsplusthecapital

costofthe groundwatertreatmentsystem.

UnderScenario4, groundwaterwithin thearealabeledas ZoneJ onFigure6-1 wouldbe

capturedandtreatedby eight extractionwellspumpingata combinedrateofapproximately250

gpm.Th-e treatedw~-terwould beini-ectedbackinto thegroundusing 12 ii~ectionwells at the

outeredgeofthecapturezone. Extractedgroundwaterwould eitherbe cony-eyedto acentralized

tseatrs--e~-ttsyst-ernrr-et--r theLtd-u--thai Lan-df-L1L or treat-edat ase~asratetr-eatm:erstsostern

oonsl-ructedi--s tIe N-orti- -ea~-tArea.For rials pui-npi-----zacer--an-c,ti-se previousconstraintt-o
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minimize to theextentpossiblethenumberof wells andamountof undergroundpipinglocated

on privateresidentialpropertywasrelaxed.Therewerenoconstraintsregardingtheinstallation

ofwells orundergroundpiping on privateresidentialproperty.Consequently,manyofthe

extractionandinjection wells andmuchoftheundergroundpiping for waterconveyancewas

locatedon privateproperty.Thecalculatedtimeto reachMCLs in theNortheastArea

groundwaterunderthispumpingscenariois 17 years,including 7 yearsofnaturalattenuation

prior to operationofthe extractionand injectionwells. Therewasnegligiblechangein the

model-calculatedrateof groundwaterdischargeto Fort PondBrook, about0.01 cfsascompared

to thenaturalattenuationscenario.Modelcalculationsindicatethataveragegroundwaterlevel

changesneartheChristofferson,Scribner,andLawsbrookwouldbeaboutone-halffoot, or less.

Model-calculatedVDC concentrationsat theChristofferson,Scribner,andLawsbrookwells are

shownin Figures6-2 through6-4. Model-calculated‘[DC volumeremainingin thegroundwater

systemversustimeofremediationis shownonFigure6-5. Theestimatedcostof this

pumping/injectionscenariois aboutSmillion dollarsplus thecapitalcostofthegroundwater

treatmentsystem.

Pumpingscenarios3 and4, which includeinjectionwells to returntreatedgroundwaterto

theNortheastAreagroundwater,wereincludedin theevaluationfor two primaryreasons.One

reasonfor consideringreinjectiçnoftreatedgroundwaterwasto reducethenegativeimpactthat

groundwaterextractionalonewould haveon thegroundwatersystem. In otherwords,

reinjectionwouldoffset thereductionin groundwaterdischargeto Fort PondBrook andthe

reductionin groundwaterlevelsneartheSchoolStreetwelifield PublicWaterSupplywells that

would resultfrom conveyingtheextractedwaterto a centralizedtreatmentsystemand

dischargingit to Sinking Pond.However,thereareseveralpotentiallyseriousimplementability

restrictionsregardingreinjectionof treatedgroundwaterto theNortheastArea. Oneis the

additionalinconvenienceto residentsin theNortheastArea. Reinjectionof treatedgroundwater

to theNortheastAreawould requireadditionalwellsandundergroundpipingbe installed.

Consequently,therewouldbegreaterlikelihoodthat infrastructurerelatedto the

extractions/injectionsysternwould need-to beloca-ted on privatepropertyor on town ownedland

adjacentto theprivateproperty. A secondpotentiallyseriousimplensentabilityrestriction

re:galding reinjectio—noftreatedwal-er to the NortheastAreai.s tise likeli-I--cod of-blo-geocisemical

c-i-n s-actcausingwe.EaI-fc~.-u-I-irs.ga-nd-/oraq-u-ifercio—ggi-ssg ‘fl-s-c disso-ivedoxy -cci contentand
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temperatureoftheextractedwaterwill changeasaresultofaerationandothertreatment.These

changesincreasethe likelihoodofwell fouling and!oraquifercloggingdueto biological growth

andprecipitation ofinorganics,eitheratthe injection well or in the aquifer. Theformeraffects

theviability ofthe injectionwell andthelattercouldpotentiallyaffect theSchoolStreet

wellfield.

Basedon concernsregardingthepotentialfor increasedconcentrationsofVDC reaching

theSchoolStreetWellfield, themodel-calculatedVDC concentrationsat Christofferson,

Lawsbrook,andScribnerwellsunderthecurrentnaturalattenuationconditionsandthefour

pumpingscenariosevaluatedfortheNortheastAreaarepresentedon Figures6-2through6-4.

Post-2000observedVDC concentrationsarealso includedon thosefigures. The

model-calculated‘[DC concentrationsundertheexistingnaturalattenuationconditionsarea

reasonablygoodrepresentationofVDC concentrationsthat havebeendetectedin thesewells

duringthepastfour years.Themaximummodel-calculated‘[DC concentrationof 15 jig/I atthe

Lawsbrookwell, is substantiallylower thantheSchoolStreetwelifield treatmentsystemis

capableofremoving. TheSchoolStreetwelifield treatmentsystemis ableto removeVDC

concentrationsofapproximately600 gg/L (LayneChristensenCompany,2001).

Figure 6-5 showstheamountofVDC remainingin thegroundwatersystemversustime

ofremediationfor eachofthefourpumpingscenariosevaluatedaswell asanaturalattenuation

scenario.TheamountofVDC remainingin thegroundwatersystembeneaththeNortheastArea

is estimatedto beabout24 gallons. This includesVDC that is sorbedto thegeologicmatrixas

well asVDC that is dissolvedin groundwater.For all scenarios,thefirst sevenyears(from 2001

to 2008)is aperiodofnaturalattenuation,sotherateofmassremovalfrom thegroundwater

systemis identicalfor all scenariosduring this timeperiod. Thegraphindicatesthat morethan

halfof the24 gallonsof VDC estimatedto remainin theNortheastAreagroundwatersystem

wouldbe removedduring this sevenyearperiod. After sevenyears,thedifferential rateofVDC

massremovalfor thevariouspumpingscenariosis illustratedby thefive separatelineson the

graph. Thegraphillustratesthatthereis very little differencein the amountofVDC remaining

in the~oundwatersystemfor tie van-outpumping-scenarioscomparedto thenaturalattenuation

scenario.At tenyears,themaximumdifferencebetweenthescenariosis about2.5 gallons,at 15

yearsabout2 °alions, and st 20 yearsabou-t 1 gallon,
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Ccsnsi-derirsgtin- i-nsi---i-enserstati-:orsdijI-iicu-i---ti-es associ:a::edwith anyu-.icwat.-:erextracti-orsand-

treatmeri-tin this area,themini-ma! am-our-aofVOC remainingi-n tise grou----idwatersystem,the

11cr-i-ted impactthat treatrss-erstaodd hay-cott both the massrenicca!ciT CD-C- ar:sd tb-c time it

would taketo achievePRGs,andthecostsassociatedwith thepumpingscenarios,groundwater

extractionandtreatmentitt theNortheastArea is not includedasacomponentc-f this reinedial

alternative. TheMNA componentofthis remedialalternativeis appropriatefor theremaining

cleanupofthis area.

SOUTHWESTAREA

Groundwaterextractionin theSouthwestAreawasnot consideredforthegroundwater

extractionsystempresentedin this alternative.As shownin Table2-9, little VOC contamination

remainsin theSouthwestAreagroundwater.BetweenSeptember1999andJune2002,VDC was

detectedin groundwaterat aconcentrationgreaterthantheMCL of7 p.g/L in only threewells

within thearea,with amaximumconcentrationof 14 ~ig/L.Vinyl chloridewasdetectedata

concentrationgreaterthantheMCL of2 j.tg/L in only onewell within thearea,with amaximum

concentrationof4.7 ~.tg/L.Becauseprior activepumpingalongwith naturalprocesseshas

reducedcontaminantconcentrationsto very low levels,theMNA componentofthis remedial

alternativeis appropriatefor theremainingcleanupin this areaof theSite.

ASSABETRIVERAREA -

Onlyonepumpingscenariowasconsideredfor theAssabetRiverArea,becausethearea

ofgroundwatercontaminationis limited in sizeandthecontaminatedgroundwateris located

closeto theAssabetRiver.Underthepumpingscenario,groundwaterwithin thearealabeledon

Figure6-1 asZoneE would becapturedandtreated.Themodelcalculationsindicatethat two

new extractionwells pumpingatotal ofapproximately30 gpm would providecaptureof

groundwaterwithin ZoneF. As indicatedin Table6-4, thegroundwaterflow andtransport

model indicatesthatremedialgoalsfor VOCs in theAssabetRiverAreawould be reachedin

approximately17 yearsunderthis pumpingscenario.This cleanuptime is thesameasthe

predictedcleanuptimeundertheLimited Action Alternative.Moreover,giventhat current

groundwaterdischargeto theAssabetRiverdoesnotposean unacceptablorisk to humanhealth

or theenvironment(PHRA & BERA, Menzie-Cura,2005a& b),activemanagementofthe

groundwatercontaminationin this areais notnecessary.Therefore,groundwaterextractionin

FORW.R. GR.&CE & Co. - CONN. 6-16 GeoTrans,Inc.
C:\Wrndows~Ten~S-notes68AAOOWStcxtscc27.doc



this areais not includedaspartof this remedialalternative.Prioractivepumpingalongwith

naturalprocesseshasreducedcontaminantconcentrationsto low levelsand thetime frameto

meetcleanuplevelsis reasonableunderthecircumstances,thereforetheM’NA componentofthis

remedialalternativeis appropriatefor theremainingcleanupin this areaoftheSite.

SOUTHWESTLANDFILL AREA

Two pumpingscenarioswereconsideredfor theSouthwestLandfill Area. Underthefirst

scenario,groundwaterwithin thearealabeledon Figure6-1 asZoneF wouldbecapturedand

treated.Themodel indicatesthattwo existingARSwells (MLF andWLF) andonenew

extractionwell pumpingat acombinedrateofapproximately85 gpm would providecaptureof

groundwaterwithin ZoneF. Underthesecondscenario,groundwaterwithin thearealabeledon

Figure6-1 asZoneGwould becapturedand treated.Themodel indicatesthattwo existingARS

wells (MLF andWLF) andtwo newextractionwells pumpingata combinedrateof

approximately100 gpmwouldprovidecaptureofgroundwaterwithin ZoneG.

As indicatedin Table6-4,a comparisonofthetwo pumpingscenariosindicatesthat

VOC remediationgoalswouldbe reachedat approximatelythesametime. However,thecapture

of groundwaterwithin ZoneF would be lesscostly. Both scenarioswould limit themigrationof

contaminatedgroundwaterto theAssabetRiverandpreventtheareabetweentheIndustrial

Landfill andtheAssabetRiver, for which remedialgoalshavebeenachieved,from becomingre-

contaminated.This alternativewould reducethetime to achieveremedialgoalsfrom

approximately42yearsundertheLimited Action Alternativeto approximately23 yearsunder

theZoneF pumpingscenario.For all ofthesereasons,groundwaterextractionfor ZoneF is

includedasacomponentofthisremedialalternative.

SOUTHEASTLANDFILL AREA

Two pumpingscenarioswerealsoconsideredfor theSoutheastLandfill Area.Underthe

first scenario,groundwaterwithin thearealabeledon Figure6-1 asZoneH would becaptured

andtreated.Themodel indicatesthat oneexistingARS well (ELF) andonenewextractionwell

pumpingat acombinedrateofapproximately20 gpm would providecaptureof goun-dwater

within ZoneH, Underthesecondscenario,groundwaterwithin thearealabeledon Figure 6-1 as

ZoneI would becapturedand treated,‘(be model in-dicatesthat threenewextractionwells

p-un--pin-g at a combi-nedrateofanproxin-sat-ely1-5 gpnsau-u-idprovs-~ec-a-ptureof gi-.otmdwat-er
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within ZoneI. As indicatedin Table6-4,acomparisonofthetwo pumpingscenariosindicates

thatneitherpumpingscenarioreducesclean-uptimes for VOC-contaminatedgroundwateras

comparedto the Limited ActionAlternative.

Elevatedarsenicconcentrationsarereportedfor groundwatersamplesfrom LF-06, B-OS,

LF-15,MLF andELF. Thisgroupof wells is approximatelycoincidentwith theregionof

highestbenzeneconcentrationsin groundwater.Groundwatersamplesfrom thesewells also

havestronglynegativeORPvalues,indicatinganaerobicgroundwater.Downgradientfrom the

areaofthesewells, theORPvaluesarepositive,indicatingachangeto aerobicgroundwater

conditions. In this area,arsenicconcentrationsare considerablylower. TheARS appearsto be

providinghydrauliccontainmentofgroundwaterin theareawith stronglynegativeORPvalues

andelevatedarsenicconcentrations.If hydrauliccontrolofthis areais lost, thendowngradient

migrationof theanaerobicgroundwaterwith subsequentmobilizationofarsenicis possible.To

preventdowngradientmigrationoftheanaerobicgroundwaterandadditionalmobilizationof

arsenic,groundwaterextractionto maintainhydrauliccontrol ofthe areaofwells LF-06, B-OS,

LF- 15, MLF andELF is includedasa componentofthis remedialalternative.

GROUNDWATEREXTRACTIONSYSTEM

Basedon themodelingresultsandotherconsiderationsdiscussedabove,the conceptual

designoftheactiveremediationalternativewould consistof groundwaterextractionwells

installedto capturegroundwatergenerallyin theareaoutlinedonFigure6-6.Two ofthe existing

ARS wells (MLF andWLF) would beincludedaspartofanewgroundwaterextractionand

treatmentsystem.Two additionalwells wouldbeinstalledsouthoftheIndustrialLandfill. The

model indicatesthatthesefourwellspumpinga combinedrateofapproximately90 gpmwould

providecaptureoftheareaoutlinedon Figure 6-6.

Thegroundwaterflow andtransportmodelwasusedto estimatethetime for VDC

concentrationsto decreaseto theremedialgoalof7 ggfL site-wideand ben,zeneconcentrations

to decreaseto theremedialgoalof 5 ~xg/Lhr theSoutheastLandfill Areadueto groundwater

extractionandnaturalattenuationprocesses.Theestimatedtimes to achieveremedialgoalsfor

.oundwater-underthis alternativerangesfit-n. zero years(bar theSouthwestAreato

app-roxi-t-nasely26 yea-csfor theN—ortheas-Area,The ni-cd--c-i-estimatedcleanup- ti-me for eachof
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thesix geographicareasis listed in Table6-7.Thetimes for AlternativeGW-3 differ slightly

from thosepresentedin Table6-4becausethe hydraulicgradientsthatresultfrom this

alternative,with pumpingonly downgradientoftheIndustrialLandfill, areslightly different

from thehydraulicgradientsthatresultedfrom thesimulationspreviouslydescribedin Section6,

in which pumpingoccurredin five ofthegeographicareassimultaneously.

As discussedin AppendixB, a sensitivityanalysiswasdoneto evaluatetherangeof

VOC clean-uptimesthat might be expectedbasedon uncertaintyin thevalues-forretardation

factoranddecayratethatwereusedfor themajorityof thegroundwaterflow andcontaminant

transportsimulations.While theretardationfactoranddecayratethatwereusedin themodeling

aresupportedby Sitedata,thereis someuncertaintyin thesevalues.As discussedin Appendix

B, additionalsimulationsweredonefor theActive RemediationAlternativein which

• theretardationfactorwasdecreasedto one;

• thedecayratewasreducedto zero;and

• theretardationfactorwasreducedto one andthedecayratesdecreasedto zero
simultaneously. -

ThesensitivityanalysisindicatesthattheSite-wideVOC clean-uptime for theActive

RemediationAlternativecouldvarybetweenapproximately17 and37 years.

GROUNDWATER TREATMENTSYSTEM

Thelocationofthetreatmentsystemis assumedto beneartheIndustrialLandfill. This

would consolidatemostof the long-termremedycomponentsin onegeographicarea.Chemical

precipitationfor theremovalof inorganiccompoundsandair strippingcoupledwith off-gas

treatmentusinggranularactivatedcarbon(GAC) for theremovalof VOCs hasbeenassumedto

treatthegroundwater.To ensurethat thetreatmentplanthassufficientcapacityto addressany

reasonabledesignchanges,thecapitalcostassumedconstructionof a treatmentplantcapableof

handlinga flow of200 gpm.

Bench-scalejar testingwas donein December2002 to evaluatetheeffectivenessof

chemicalprecipitationat removinginorganiccompoundsfrom groundwateratthe Site.The

resultswerepresentedin the GroundwaterTreatabilityandPilot TestingEvaluationReport

preparedb (leo-Trans(2003). Resultsof thetestin indicatedthatpotassiumpermanganatewas

effec-tiveits removiryaito-n. rn-a-nganese-,andars7enichornthegroundwaterthat -i’s- extractedbs-~the
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currentsystem.Thetreatabilitytestingalsoindicatedthatremovaloftheseinorganiccompounds

in groundwaterwould beoptimalif chemicalprecipitationwerefollowedby filtration andif a

portionof theremovedsolidswererecycled.In addition,thetestindicatedthat chemical

precipitationwas successfulin removingphosphorousand in controllingodors.

Theresultsofthetreatabilitytestwereusedto selectan inorganicsremovalsystem

consistingofan influent equalizationtankandfeedpumps,chemicalprecipitationsystem

(flocculation/gravitysettler/thickener),gravitysandfilter andchemicalfeedsystemsusing

potassiumpermanganateandanionicpolymer.Following precipitationofinorganiccompounds,

waterwouldbepumpedto theair stripperfor VOC treatment. -

Forthe treatmentofVOCs in groundwaterextractedfrom theSite, a shallowtray air

stripperis proposed.Air wouldbe forcedinto the air strippervia ablowerto assuregreaterthan

99%removalofVOCs in groundwater.

Following air stripping,thetreatedgroundwaterwouldbedischargedto SinkingPondat

the locationofthecurrentARS discharge.Thiswould rechargethetreatedgroundwaterto the

local aquiferwhereit would be availableto thepublic watersupplywells. Waterfrom the

treatmentplantwouldbeconveyedto thedischargeareathroughundergroundpiping. Theinlet

areawouldberedesignedto accommodatethenewgroundwatertreatmentsystemflow andto

developalessturbulentflow regime.Thismayconsistofawidenedinlet mouthanddesignofa

flow dampeninghydrauliccontrol,suchasanoverflowweir. Air stripperoff-gaswouldbe

directedinto aGAC unit for odorcontrolandremovalofVOCs. It is expectedthat theinitial

VOC removalratewould beapproximately140 poundsperyear.

Sludgegeneratedfrom thechemicalprecipitationsystemwould be collectedin asludge

holdingtank.Thesludgewould bedewateredperiodicallywith a filter press.Thesludgeis likely

to be non-hazardous(GeoTrans,2003).Therefore,it wasassumedthatsludgewouldbe disposed

at an off-site landfill asanon-hazardouswaste.Prior to initial disposalof sludge,sludgesamples

wouldbe collectedandtestedto confirmwhetherornot this materialshouldbehandledas

hazardouswaste,Figure6-7 is aprocessflow diagramofthe groundwatertreatm-entsystem.

F-ott, W,R, (i-taosat C-c, - CONiC, 6-2-0 -GaiTrat-c,Inc.
-,77~wgnca~s~� ~‘~ø~&csa - 7



Long-Term Monitoring

A long-termmonitoringprogramwouldbedevelopedduringremedialdesignafterthe

ROD is signed.The objectivesofthemonitoringprogramwouldbe to:

• Monitor waterlevelsto confirmthattheplannedgroundwatercapturezonesarebeing
achieved; -

• Monitor groundwaterqualitywithin thecapturezonesto assesstheeffectivenessof

thesystemon reducingcontaminantconcentrationsin groundwater;and
• Monitor groundwaterqualityoutsideofthecapturezonesto monitortheprogressof

naturalattenuationofgroundwatercontaminationtowardreachingremedialgoals.

Forcostingpurposesit was assumedthat theannualmonitoringthat is currentlydone

would continuefor the lengthoftimethemodelestimatedfor VOC clean-upin eachgeographic

areaplus five years.Monitoring wouldactuallycontinueuntil remedialgoalsaremetfor all

compounds.It is likely thatovertime,thescopeandfrequencyof monitoringwould changeas

conditionswarrant.In addition,for thedurationoftheactive groundwatertreatment,data

collectedduringtheannualmonitoringeventswouldbe flirther evaluatedin five-yearreviews.

Thereviewswould assesspotentialimpactsofcontaminantsremainingin groundwaterand

evaluatewhetherhumanhealthandtheenvironmentareprotectedby theremedialalternative.If

appropriate,additionalactionsmaybe implementedor themonitoringschedulecouldbere-

evaluatedasaresultofthesereviews.

UndertheActive RemediationAlternative,treatedgroundwaterwould continueto be

dischargedto SinkingPond.However,theextractedwaterwould be treatedto removeinorganic

compounds,includingphosphorus.This would minimizetheeffectsthat theARS dischargehas

beenhavingon thepond, suchasturbidity ofthesurfacewaterandcontinuedadditionofarsenic

andphosphorusto thepond. Treatmentsystemdischarge,andits effect on SinkingPond

environment,would bemonitoredaspartofthis remedialalternative.

Institutional Controls

Institutional controlswouldbe implementedto restrictuseof, andexposureto,

contamintted groundwaterthroughthedurationof therem--edial action. Institutional controls

would remainin placein eachgeographicareaofthe Siteuntil remedialgoalsaremet. These

controlswould intoi-u-dc te:stricti-onson-. the instal-l-tion of privatew-eils in a nredetemtinedarea-In
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addition,Gracewould restricttheuseof contaminatedgroundwateron its property.In theevent

that theGracepropertyis sold, appropriaterestrictionswould be includedin any deeds.

Evaluation

ThedetailedanalysisoftheActiveRemediationAlternativeagainstthesevenNCP

evaluationcriteria is presentedin Table6-8.

Cost

TheActiveRemediationAlternativeconsistsof:

• Modification andreconfigurationof theARS;

• Constructionof anewgroundwatertreatmentsystem;

• Operationandmaintenanceof thegroundwaterextractionandtreatmentsystem;

• Long-termgroundwatermonitoring; and

• Institutionalcontrols.

Costsarebrokendowninto capitalcosts,monitoringcosts,andO&M costs.Capitalcosts

areassumedto bethedirectandindirectcostsincurredto develop,construct,andimplementthe

remedialalternative.Monitoring costsareincurredto do annualsamplingandreporting.O&M

costsarecostsincurredto evaluateandmaintainthe effectivenessoftheextractionsystemafter

theremedyis constructed.

Thecostestimatefor theActiveRemediationAlternativeassumesthefollowing:

• Installationof two newextractionwells

• Installationofnewequipmentin thetwo newandtwo existingextractionwells;

• Installationofnewundergroundpipingto carrythe groundwaterto thecentral
groundwatertreatmentplant;

• Constmctionof a groundwatertreatmentsystemdesignedto treatup to 200 gpm

ofgroundwaterfor VOCs andinorganics;

• O&M ofthe groundwaterextractionwells andassociatedpiping;

• O&M ofthetreatmentsystemata flowrateof 90 gum, including labor fOr a
qualifiedtreatmentplant operatorfor 4 hoursaday- for 23 years;and

~ Monthi samplingfor VOCs, inorganios.ati-dphosphorusanalysesof influent to.
ar-sd effl-u---ertt lOom thetreatmet-itsystent.
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Theestimatedpresentworth costofAlternativeGW-3 is $7,536,000.Theestimatedcapital

costsare$2,651,000.Thepresentworth for long-termmonitoringis approximately$1,722,000.

Thepresentworth for O&M is approximately$3,163,000.Thesecostsassumeafive percent

discountrate.Detailedcostinformationis includedin Appendix C.

6.2 SEDIMENT

Thedetailedanalysisofsedimentalternativesis intendedto providesufficient

informationto selecttheappropriateremedialalternativefor impactedsedimentsat thetwo

targetedareasattheSite,SinkingPondandtheNorthLagoonWetland.Thedescriptionsare

intendedto providetheconceptualdesignof eachalternativeandareusedfor costestimating

purposesonly. Costspresentedin this analysisarebasedon existingdataandknowledgeof the

Site. Thedetailedanalysisofaltemativesfor SinkingPondis donein Section6.2.1 andthe

detailedanalysisof alternativesfor theNorthLagoonWetlandis donein Section6.2.2.

6.2.1 SINKING POND

As summarizedin Section2.2.2.1,potentialhumanhealthandecologicalriskswere

identifieddueto arsenicin accessiblesedimentin SinkingPond.In addition,elevated

concentrationsof arsenicandothermetals(likely copper,iron, andmanganese)in sedimentare

likely contributingto risksto benthic invertebrates.Specificcriteriafor aftainmentof PRGsare

summarizedin Table2-11. ThePRG for arsenicin sedimentaccessibleto humansis 42 mg/kg.

Sedimentaccessibleto humansisdefinedassedimentthat is consistentlycoveredbytwo feetof

surfacewateror lessandwherethegroundslopeis suchthat someonecanstandorwalk

comfortably.Theseareasincludetheinlet to SinkingPondandsedimentlocatedbetweenan

elevationof 144.5 feetNGVD (themaximumsurfacewaterelevationofSinkingPond)and138

feetNGVD (two feetbelow theminimumsurfacewaterelevationofSinking Pond)within the

areaslabeledSPBK-1 andSPBK-2onFigure 1-14.Theremainderoftheperimeterofthepondis

not consideredaccessibleto humansbecausetheslopeofthegroundis toosteepfor someoneto

standorwalk oomfoitablyfor a long enoughfrequency/durationto resultin risk,

With respectto environmentalreceptors,therearebothshort-termandlong-termgoals.

Th-en-eed.to- attainshort-term gos-is- would tmi-ggerremnedi.ationin speoi.fio- areas. As disou-ssed-
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below, theremediationnecessaryto achievetheshort-termgoalsis also expectedto leadto

attainmentofthe long-termgoals.

Theshort-termPRGsfor Sinking Pondsedimentaredependentprimarily on three

parameters:depthbelowwatersurface,relativesteepnessof thepondbottomgrade,andthe

potentialcumulativeimpactof severalselectmetals. In shallow-slopingsubaqueousareasthat

areconsistentlycoveredby lessthantwelvefeetof water,remediationis triggeredwhenarsenic

exceeds730 mg/kgorwhenthefourmetalsarsenic,copper,iron, andmanganeseall exceedtheir

respectiveFECor SEL(whicheveris applicable).Theseareasincludetheinlet to SinkingPond

and sedimentlocatedbetweenan elevationof 144.5 feetNGVD (themaximumsurfacewater

elevationof SinkingPond)and 128 feetNGVD (twelvefeetbelow theminimumsurfacewater

elevationofSinkingPond)within theareaslabeledSPBK-1 andSPBK-4 on Figure 1-14.In the

steeply-slopingsubaqueousareasthat areconsistentlycoveredby lessthantwelvefeetofwater,

theshort-termgoal is to identify areaswith arsenicgreaterthan730 mg/kgand copper, iron,

and manganeseall exceedtheirPECor SEL(whicheveris applicable),andthento evaluatethe

needto remediatesuchareasbasedon risks, feasibility, andimplementability.Theseareas

includesedimentbetweenanelevationof 144.5 feetNGVD (themaximumsurfacewater

elevationofSinkingPond)and 128 feetNGVD (twelvefeetbelowtheminimum surfacewater

elevationofSinkingPond)locatedwithin thePondbut outsideoftheareaslabeledSPBK-1 and

SPBK-4onFigure 1-14.

Thelong-termPRGsfor sedimentin SinkingPondis atrendtowardthemaximum

backgroundconcentrationof42 mg/kgfor arsenicin thetop two-inchesof sedimentlocated

betweenanelevationof 144.5 feetNGVD (themaximumsurfacewaterelevationof Sinking

Pond)and 128 feetNGVD (twelve feetbelowtheminimumsurfacewaterelevationofSinking

Pond).It is thoughtthat attainmentof theshort-termgoalsthroughremediationwill besufficient

to startatrendtowardbackgroundconcentrations,thusattainingthelong-termgoal.

For any alternativeevaluated,excepttheNo Action Alternative,existingsedimentdata

wouldneedto besupplementedwith additionalsampling.Thearealandvertical extentof metals

oonoentrationsthat posepotentialrisk would needto bemorefOlly defined,Duringdevelopment

of designcriteria,a samplingandan.aiysisprogramwoui-d be impi-ementedt-o. deline-ateareasto

targ-emfar remediatl-on.Tlti:s p-rograntarchId inolud-esam-fecn-.-l.ieotiomi far a-.--sai s-i-s lOss the
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targetedcompoundsarsenic,copper,iron, andmanganese,total solids,andotherparametersthat

mayaffect eitherexcavationor disposal.Assumptionsregardingthearealandverticalextentof

contamination,volumeofcontaminatedsediment,and characteristicsofsedimenthavebeen

madefor purposesofthedetailedanalysisofalternativesdescribedbelow.

Two remedialalternativesfor SinkingPondsedimenthavebeenretainedfor detailed

analysis.Theyare:

• AlternativeSP-SED-1: No Action; and

• AlternativeSP-SED-3: ActiveRemediation.

6.2.1.1 ALTERNATIvE SF-SED-1;NoACTiON

TheNo Action Alternativeis includedasabaselinefor evaluatingtheotherremedial

alternatives.

Description

In accordancewith theNCPandRI/PS Guidance(USEPA, 1988),theNo Action

Alternativewasdevelopedasabaselinewith whichto compareotherremedialalternatives.This

alternativerepresentstheminimal effort that would be takenat this Site.Underthis alternative

no sedimentremovalor treatmentwouldbeconducted.

Evaluation

ThedetailedanalysisoftheNo ActionAlternativeagainstthe sevenNCP evaluation

criteriais presentedin Table6-9.

Cost

Thereareno costsassociatedwith this alternative.

Ms

6.2.1.2 ALTERNATIVESF-SED-3:ACTWE REMEDIA TION -

Thissectionpresentsthedetailedanalysisof AlternativeSP-SED-3:Active Remediation.

DEScPJPTJON

AltemativeSP-SED-3.includesexcavationofthesedimentsfrom theSinkingPondinlet

aswell as removaland!orburi.ai/oappingof sedimentsfrom seleotportions of thePondthatare

a-i-move the themntoolirse an-ti oonsi-d-eredto poserisk to. el-ti-ncr :6-u-man healthor to emtviionrs-,-entai
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receptors.Specificcriteriafor attainmentofPRGsarediscussedin greaterdetail in Section2.2.2

andsummarizedin Table2-11.Thedecisionregardingwhetherto removeand/orbury/cap

sedimentwithin thePondwill bemadeduring thedesignphaseand will takeintoconsideration

implementabilityfactors. It wasassumedthat maximumsedimentremovaldepthwouldbeno

greaterthanone foot, throughoutmuchofSinking Pond,butmaybe asmuchas six feetin

limited areasnearthe inlet. It hasbeenfurther assumedthatmuchofthepondsedimentswould

beamenableto removalby pumping,with theexceptionof somesedimentsin the inlet area,

whichwill be removedthroughexcavation.Work within thepondwould requireconstructionof

temporaryfloating docks,while accessto theSinkingPondareawould requireconstructionof

temporaryroads.Sedimentswould be excavatedandmovedby pumpedpipelineortruckto a

temporarystagingareaon theGracepropertyfor dewatering,analysisfor disposalwasteprofile

characterization,andultimatelypreparationfor disposal.Pendingconfirmationthrough

developmentof final designplans,it is currentlyassumedthat thedewateringprocesscanbe

conductedwithin thegenerallocationofthecurrentinlet area. Off-site disposalof dewatered

sedimentsis anticipated.Basedon theresultsofthe wasteprofile characterization,however,

considerationwouldbe givento on-Siteburial/cappingofrecoveredsediments.

Theinlet andselectpondexcavationareaswould requirerestorationin accordancewith

stateandlocal performancestandards.In theeventthatdischargesoftreatedgroundwaterto the

pondwereto continue,theinlet would alsoberedesignedto providemoreeffectiveenergy

dissipation.Themouthfrom theinlet to thePondwouldbewidened,and ahydrauliccontrol,

suchasan overflowweir, would be installed.Thepurposeofthesestepsis to provideincreased

retentiontimefor settlingof suspendedparticlesbeforethetreatedgroundwateris dischargedto

thePondandto reducetheenergyofthedischargeinto thePond.Duringthis constructionperiod

theareaofthebankadjacentto the formerPumpHousewould alsobe rehabilitatedby a

qualifiedrestorationexpert. , -

Removalofthesedimentswould implicatefederalandstatewetlandsregulations.Care

would haveto betakento ensurecompliancewith applicableperformancestandards,

ENV1RONML:NT4LMONITORING

Thepurposeof theenvironmentalmc-ni-torinszpro-tzram‘no-tAd be to evaluatethe tor~two

ino.l-nesofsed-imerm-twithin theS-inkin-g Pondin,‘em areaandwithin the F-oral l-ooa~-edbetweenan
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elevationof 144.5 feetNGVD (themaximumsurfacewaterelevationof Sinking Pond)and 128

feetNGVD (twelvefeetbelow theminimumsurfacewaterelevationofSinkingPond)for trends

towardthemaximumbackgroundconcentrationof42 mg/kg for arsenic.As partofthis program,

sampleswouldbecollectedperiodicallyfrom selectlocationsto assesschangesin arsenic

concentrationsin thetop two inchesof sediments.It is anticipatedthat thefrequencyof the

monitoringeventswould beadjustedbasedon pastobservationsandknownchangesin Siteuse.

In addition,periodicsitereviewswouldbeconducted.Datacollectedduringthe

environmentalmonitoringprogramwouldprovideinformationfor this review.Thereviewwould

assesspotentialimpactsofcontaminantsremainingin theSinkingPondsedimentsandevaluate

whetherhumanhealthandtheenvironmentcontinueto beprotectedby thealternative.If

appropriate,additionalactionsmaybe implementedasaresultofthesereviews.

ALTERNATIVE EVALUATION

Thedetailedanalysisfor AlternativeSP-SED-3againsttheNCPevaluationcriteriais

presentedin Table6-10.

COST

A cost estimatewaspreparedfor AlternativeSP-SED-3to aid in the selectionofa

remedialalternative.The costingassumes:

• Full sedimentremovalwith off-site disposal;

• A final dry weightof 1.2 tonspercubicyard ofin-placesediment;

• Thedepthofsedimentat inlet dischargepoint (SPBK-4)averagesabout6 feet;

• Thedepthofsedimentsin shallowslopingareas(SPBK-1,SPBK-2,andSPBK-3)
averagesabout1 foot;

• Thedepthof sedimentsaveragesabout0.5 feetin all othertargetedsub-aqueous

areaswheresurfacegradeslopessteeply;

• Removaiof 100%ofthe sedimentsin the inlet and SPBK-4;

~ Ins areasSPBK-l, SPBK-2,and SPBK-3,assumesremovalof about50%of all
sedimentsth.at are wi.lhin two feet of th.e watersurtThoe,anti 1 00%of sedinn-entsin
tho..-se ar-enshi-at ate6—eerierth:aj-~two fact bel-owAte ‘nat-c-s. 5:555 ace’ mmd
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• Assumesremovalof 50%of subaqueoussedimentsabovethethermoclinein
areasotherthanSPBK-1, SPBK-2,SPBK-3,andSPBK-4.

Thetotal estimatedpresentworthcost(at 5 percentfor 30 years)ofthis alternativeis

$5,961,000.Thecapitalcostswereestimatedto be $5,730,000.Thepresentworth costfor

implementinglongtermmonitoringandmaintenanceandfive yearreviewswasestimatedto be

$231,000.Detailedcostinformationis includedin Appendix C.

6.2.2 NORTH LAGOONWETLAND

As summarizedin Section2.2.2.1,potentialhumanhealthriskswereidentifiedfrom

exposureto arsenicin accessiblesedimentin theNorthLagoonWetland.Risksto wildlife were

identifiedfrom exposureto arsenicandmanganesein sedimentin theNorthLagoonWetland.

Risksto benthicinvertebratesarelikely causedby elevatedconcentrationsofarsenicandother

metals(likely copper,iron, andmanganese).ThePROfor arsenicin sedimentaccessibleto

humanswill be 28 mg/kg; andall sedimentwithin this wetlandwill beconsideredto be

accessibleto humans.ThearsenicPROfor protectionofhumanhealthhasbeendeterminedto

beprotectivefor wildlife andbenthicinvertebratesThePROfor manganesein sediment

accessibleto wildlife will be 2,030mg/kg,assummarizedin Table2-12.All NorthLagoon

Wetlandsedimentwithin thetoponefoot is consideredaccessibleto wildlife andbenthic

invertebrates.

For anyproposedremedy,excepttheNo ActionAlternative,additionalsedimentdata

would be acquiredto supplementtheexistingsedimentdata.Forthefollowing evaluations,it has

beenassumedthat groundwateris no longera continuingsourceofmanganeseandarsenicto the

wetland.

Two remedialalternativesfor theNorthLagoonWetlandhavebeenretainedfor detailed

analysis.Theyare:

• AlternativeNLW-SED-1: No Action; and

• AlternativeN’LW-SED-3: Active Remediation.

6,2,2,1 ALTERN4TIVENLW-SED-1:NOACTION

TheNoAction Alternative i.s in.oiudedas- a- bar-dinefar cvaiuatin..gtb-c otherrcrn-cdiai

aherr:am-i-ves.
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Description

In accordancewith theNCP andRI/FSGuidance(USEPA, 1988),theNo Action

Alternativewasdevelopedasabaselinewith whichto evaluateotherremedialalternatives.This

alternativerepresentstheminimal effort thatwould be takenat this Site.Underthis alternative,

no sedimentremovalortreatmentwould beconductedin theNorthLagoonWetland.

AlternativeEvaluation

The detailedanalysisofAlternativeNLW-SED-1 againstthesevenNCPevaluation

criteriais presentedin Table6-11.

Cost

Thereareno costsassociatedwith this alternative.

6.2.2.2 ALTERNATIVE NL W-SED-3:A CT!ICE REMEDIA TION

This sectionpresentsdetailedanalysisofAlternativeNILW-SED-3,Active Remediation.

Description

AlternativeNT.�W-SED-3would addresssedimentswithin theNorthLagoonWetlandthat

poserisks to eitherhumanhealthorenvironmentalreceptors.Remediationmayinclude

excavation,off-sitedisposal,on-sitedisposal,andburial-in-place.This alternativerequires

excavationofat leastaportionoftheimpactedsedimentsin theNorthLagoonWetland.It is

anticipatedthat someexcavationwill be requiredin theportionoftheNorthLagoonWetland

sedimentsthatresidewithin the 100-yearflood plainofFortPondBrook. Considerationwill be

givento burial-in-placefor NorthLagoonWetlandsedimentsthat resideoutsideofthe 100-year

flood plain. Thelocationofthe 100-yearflood plain for FortPondBrook is shownon Figure1-
15. Both off-site andon-sitedisposalofdewateredwetlandsedimentswill beconsidered,based

onassessmentofpost-dewateringcharacteristics.Decisionsregardingexcavation/burial/capping

andon-or off-Sitedisposalwill be madeduringthedesign-phaseandwill take into

considerationimplementabiliwfactorsaswell as afunctionalityassessmentofcertainportionsof

thewet!.and.

It is assumedthat maximum.sedimentremovaldepthwould be no~gres-tcrthan onefocti. ins

.rno:st, areas,an-ndthat rnuc-5’ 01 tI-ic WctIarKl an--ca ii.’0~t.7.7,Cci—ti---cr- be removedor s-testso-vcdin 1-bc
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constructionoftemporaryroadsor load-distributingfloatingplatformsfrom whichto excavate.

Sedimentswould be excavatedandmovedby truckto atemporarystagingareaon theGrace

propertyfor dewatering,analysisfor disposalwasteprofile characterization,andultimately

preparationfor disposal.Off-sitedisposalis anticipated,butbasedon the resultsofthewaste

profile characterization,considerationwouldbegivento on-siteburial/cappingof recovered

sediments.

Thewetlandwould requirecompleterestorationin accordancewith industrystandards,

includingpropersedimentrestorationplanning,plantingplans,longtermmonitoringfor success

of revegetatedareas,and follow up constructionwork as warrantedby therelativesuccessofthe

replicatedwetland.It is notcertainthat suchextensiveexcavationcouldcomplywith applicable

performancestandards,giventhevariedsuccessrateofwetlandrestorationprojects.

Environmental Monitoring

Thepurposeoftheenvironmentalmonitoringprogramwouldbe to assessthesuccessof

therestoredwetlandandto evaluatetheNorthLagoonWetlandareafor signsofre-depositionof

significantconcentrationsof arsenicandmanganese.As partofthisprogram,sedimentsamples

wouldbe collectedperiodicallyfor analysisfor arsenicandmanganese,aswell asother

parametersthatmayfacilitatedissolutionandre-deposition,if warranted.It is anticipatedthatthe

frequencyofthemonitoringeventswould beadjustedbasedon previousobservationsand

knownchangesin Siteuse.

In addition,periodicsitereviewswould beconducted.Datacollectedduring the

environmentalmonitoringprogramwould provideinformationfor this review.Thereviewwould

primarily assessrestorationoftheNorthLagoonWetland,but would alsoevaluatewhether

humanhealthandtheenvironmentcontinueto beprotectedby thealternative.If appropriate,

additionalactionsmaybe implementedasaresultofthesereviews.

AlternativeEvaluation

Thebetalied analysisfor AlternativeNLW-SED-3 againstthe sevenNCPcriteriais

presentedin Table6-12.
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A costestimatewasprepared‘for AlternativeNLW-SED-3 to aidin theselectionofa

remedialalternative.Thecostingassumes:

• Full sedimentremovalwith off-Site disposal;

• Excavationof sedimentwithin thewetlandto a depthof onefoot; and

• Completerestorationofthewetland.

Thetotal estimatedpresentworth (at 5 percentfor 20 years)ofthis alternativeis

$3,445,000.Thecapitalcostsfor excavationanddisposalofsedimentsfrom, andrestorationof

theNorthLagoonWetlandwasestimatedto be$3,382,000.Thepresentworthcostfor

implementinglongtermmonitoringandmaintenancewasestimatedto be $62,000.Detailedcost

information is includedin AppendixC.
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7 COMPARATIVE ANALYSIS OF ALTERNATIVES

The comparativeanalysisofalternativescomparesthethreegroundwaterremedialaction

alternatives,the two sedimentremedialactionalternativesfor SinkingPondandthetwo

sedimentremedialactionalternativesfor theNorthLagoonWetlandevaluatedin Section6

relativeto thesevenevaluationcriteriausedfor thedetailedanalysisof alternatives.Thepurpose

of thecomparativeanalysisis to identifytheadvantagesanddisadvantagesofeachofthe

alternativesrelativeto oneanotherandto aid in theselectionofremedialalternativesfor

groundwaterand for sedimentat theSite.

As set forth in theNCP, specificCERCLA requirementsareconsideredin comparing

alternativeremedies.To the extentpracticable,theNCPrequiresthattheselectedalternative(s)

should:

• Be protectiveof humanhealthandtheenvironment;

• Complywith ARARs;

• Offer short-andlong-termeffectivenessandpermanence;

• Be implementable;

• Reducetoxicity, mobility, orvolumeasaprincipalelement;and

• Be cost-effective.

In accordancewith theapproachoutlined in theNCP for performingthecomparative

analysisof alternatives,theremedyselectedfor the Sitemustreflect thescopeandpurposeof the

actionsbeingundertakenandhow theseactionsrelateto otherremedialactionsandthe long

term-responseattheSite.Theidentificationofthepreferredalternativeandthefinal remedy

selectionarebasedonconsiderationofthemajortrade-offsamongthealternativesin termsof

thenine evaluationcriteria.USEPAhascategorizedtheevaluationcriteriainto threegroups:

• Thresholdcriteria;

• Balancingcriteria; and

• Modif~’ingcriteria.

.A discussionof thesecriteriacoupsfollows.

Threshold Cn’teria
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andtheenvironmentandcompliancewith ARARs asthetwo thresholdcriteria. Absentan

appropriatecasefor awaiverofsomeARAR, an alternativemustmeetbothcriteriato be eligible

for selectionastheSiteremedy.

Primary Balancing Criteria

Thefive primarybalancingcriteriaare:

• Long-termeffectivenessandpermanence;

• Reductionoftoxicity, mobility, or volumethroughtreatment;

• Short-termeffectiveness;

• Implementability;and

• Cost.

This balancingprovidesa preliminaryassessmentofthemaximumextentto which

permanentsolutionsandtreatmentcanbeusedpracticablyin a cost-effectivemanner.The

alternativethat is protectiveof humanhealthandtheenvironment,complieswith AR.ARs, and

affordsthemostfavorablebalancingcriteriais identifiedas thepreferredalternative.

Modifying Criteria

Stateandcommunityacceptancearefactoredinto a final evaluationthat determines

whichremedialalternativesareacceptablefor theSite.As statedat thebeginningofSection6 of

this report,stateandcommunityacceptancewill be addressedin theROD afterpublic comments

ontheRIIFS andproposedplanhavebeenreceived.

Section7.1 presentsthecomparativeanalysisoftheremedialalternativesfor

groundwater.Section7.2 presentsthecomparativeanalysisofremedialalternativesfor sediment.

7.1 COMPARATWE ANALYSIS OF REMEDIAL ALTERNATWES FOR
GROUNDWATER

Table7-1 presentsthecomparativeanalysisfor thethreeremedialalternativesfor

aroundwaterthat’ wereevaluatedin Section6, Thecomparativeanalysishighlightstheresultsof

thedetailedanalysisand is summarizedbelow,
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Overall Protection ofHuman Health and the Environment

AlternativeOW-i, No Action, would betheleastprotectiveofthethreealternatives.It

would offer noprotectionto humanhealthandtheenvironment.Potentialrisks from exposureto

contaminatedgroundwaterwould remain.While naturalattenuationprocesseswould reduce

contaminantconcentrationsin groundwaterto remedialgoals,no monitoringwould be doneto

indicatewhentheyaremet.

AlternativeGW-2,Limited Action, wouldprovidegreaterprotectionthanAlternative

GW-l becauseinstitutionalcontrolswould be implementedto restrict theuseof contaminated

groundwater.In addition,long-termgroundwatermonitoringwould bedoneto verify the

continuedprotectionofhumanhealthandtheenvironment,identify thethen-currentdistribution

ofcontamination,anddocumenttheprogresstowardreachingremedialgoals.Thetimeto reach

remedialgoalsSite-wideis estimatedto be42 years,andwouldbe thesameunderAlternative

OW-i orOW-2.Thecombinationofinstitutional controlsand naturalattenuationis considered

to beprotectiveofhumanhealthandtheenvironment.

AlternativeGW-3, ActiveRemediation,would alsobeprotectiveofhumanhealthandthe

environment.Similar to AlternativeGW-2, institutionalcontrolswould beimplementedto

restricttheuseof contaminatedgroundwaterand long-termgroundwatermonitoringwould be

doneto verify thecontinuedprotectionofhumanhealthandtheenvironment,identify thethen-

currentdistributionofcontamination,anddocumenttheprogresstowardreachingremedial

goals.Oroundwaterextractionwith ex-situ treatmentwould decreasethetimeto reachremedial

goalsSite-wideto 26 yearsand is thereforemoreprotectivethanAlternativeOW-2.

Compliancewith ARARS

Eachofthealternativeswould attainremedialgoalsin the longterm.AlternativeOW-3

would attainARARs morequickly thanAlternativesOW-i andOW-2. It is expectedthat the

dischargefrom an activetreatmentsystemwould meetwater-quality-relatedARARs.

Long-termEffectivenessandPerman.ence

AlternativeOW-i would providetheleastlong-termeffectivenessbecausetherewould

b-c tic oontroi.sto limit sc.ocssto contaminatedground-water..Aii-emati.vc C~ik7-2wou.i-d i-c more

cC-cods-cthan Aitematnv-c-tito- I because~ oonr-tmi.s iwo-u-ed tic I- ..l-cmer~tcdto li-mit
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accessto contaminatedgroundwater.AlternativeOW-3 is themosteffectivealternativein the

long-termbecause,in additionto limiting accessto contaminatedgroundwater,it would manage

themigrationofcontaminatedgroundwaterwithin someportionsof theaquifer.All three

alternativeswouldpermanentlyreducecontaminantconcentrationsto remedialgoals.

Reductionof Toxicity, Mobility, or Volume

All threealternativeswould reducetoxicity and volumeofcontaminationthroughnatural

attenuationprocesses.AlternativeOW-3,however,alsoprovidesactivecontainmentand

treatmentofcontaminatedgroundwater,whichwould reducethemobility, volume,andtoxicity

of contaminantsin someportionsoftheaquifer.

Short-TermEffectiveness

UnderAlternativesOW-i andOW-2, theexistinggroundwaterextractionsystem(the

ARS) would beshutdown,without beingreplacedby anotheractivetreatmentsystem.As a

result,theremaybesomeshort-termimpacts.UnderAlternativeOW-3,portionsoftheexisting

groundwaterextractionsystemwould beshutdown,whichcouldresultin someshort-term

impacts.However,underAlternativesGW-2 and OW-3,monitoringwouldbe doneto assessthe

distributionofgroundwatercontamination.If monitoringdataindicatethathumanhealthandthe

environmentarenot protectedby eitherremedialalternative,additionalactionscouldbe

implemented.

UnderAlternativeOW-3,dischargeoftreatedgroundwaterto SinkingPondmayhave

someenvironmentalimpactson thePond.As a resultof theproposedmodificationsto thewater

treatmentsystem,anyenvironmentalimpactswould besignificantlyless thancurrentlyexist.

Constructionandoperationof thegroundwaterextractionsystemwould not havesignificant

impactson the local communityor Siteworkers.

Implementability

AlternativeOW-1 couldbe readilyimplemented.Theinstitutionalcontrolsrequiredfor

eitherAlternativeGW-2 on AlternativeGW-3 may’ be difficult to implement,The~oundwatcr

extractionandtreatmentplannedunderAlternativeGW-3 is a frequentlyusedandeffective

remedialalternative,All-, aspectsof tb-c p-imposedcxtracti--on andtrcatmcn~tsystenrnan-c stands.ml.

Ahct.nanivcOW-I. w-o-ul-d nequirclena-termrn-aintenani-ccto remaineffective.

F-oxW.R. C~a-tEtic-c. - C.-ot-i’v. 7-4 GeoTrants.lnu.
cc1 7k..



Cost

AlternativeOW-i is theleastcostly.AlternativeOW-2 is moreexpensivethan

AlternativeOW-i. AlternativeOW-3 is themostcostly. -

7.2 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FOR SEDIMENT

Table 7-2 presentsthecomparativeanalysisofthetwo remedialalternativesfor

sedimentsin Sinking PondandTable7-3presentsthecomparativeanalysisofthetwo remedial

alternativesfor sedimentsin theNorthLagoonWetlandthatwere evaluatedin Section6. The

comparativeanalyses,whichhighlight theresultsofthedetailedanalyses,aresummarizedin

Section7.2.1 for SinkingPondand Section7.2.2for theNorthLagoonWetland.

7.2.1 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FORSINKING POND

SEDIMENTS

OverallProtectionofHuman Health and theEnvironment

AlternativeSP-SED-l,No Action,would be theleastprotectiveofthetwo SinkingPond

sedimentalternatives.It wouldoffer noprotectionto humanhealthandtheenvironment.

Potentialrisks from exposureto contaminatedsedimentswould remain.While natural

attenuationprocessesmight reducecontaminantconcentrationsin sedimentsto remedialgoals,

no monitoringwouldbedoneto indicatewhetherorwhentheyaremet.

AlternativeSP-SED-3,Active Remediation,comprisesactiveremediation,eitherthrough

excavation,burial/capping,orsomecombination,in suchawaythatwouldbeprotectiveof

humanhealthandtheenvironment.Institutionalcontrolswould be requiredin theform of a deed

restrictionif thefinal planincorporatesburial/cappingofimpactedsedimentsaspartofthe

remediationstrategy.For anyactiveremediationplan,short-termremedialgoalsarereached

essentiallyat thecloseof constructionactivitiesand theattainmentof long-termgoalswouldbe

evaluatedthroughmonitoring.

Compliancewith ARARs

Given that theNo ActionAlternative(‘SP-SFD-I) reliesentirelyon what would be

considerednaturalattenuation(redistribution,dilution, andnaturalburial)’, it would takethe

l.o:-nigest. and i-castc.erts-iirn nat-h towardreachingrem-ed-i-si troth-s. S.F-ShOt-I.Active Rcmcdiati-:on,

that comprisesfull remediation~.cithen tbrnuth’nremovalon bu-ni.aiicapning.son-c-v-esshort-term
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remedialgoalsuponcompletionof constructionactivities.However,theactiveremedial

alternativewouldhaveto complywith wetlandsperformancestandardsthatwould notbe

applicableto theNo ActionAlternative.

Long-term EffectivenessandPermanence

AlternativeSP-SED-l,No Action, wouldprovidetheleastlong-termeffectiveness,and

becauseit doesnot includeaccessrestrictionsofany type, it is theleastpermanentoption.

AlternativeSP-SED-3,ActiveRemediation,providesthegreatestlevelof long-term

effectivenessandpermanenceby virtueofhaving impactedsedimentsremovedfrom theareasof

concernormadeinaccessibleto sensitivereceptorsby burial/capping.

Reductionof Toxicity, Mobility, or Volume

Oiven that theNo Action Alternative(SP-SED-1)reliesentirelyon whatwouldbe

considerednaturalattenuation(redistribution,dilution, andnaturalburial)it wouldprovidelittle

to no reductionin toxicity, mobility, orvolume.

Thealternativethatincorporatesremovalof sedimentsthatposerisk, SP-SED-3,Active

Remediation,providesthegreatestlevel ofreductionin toxicity, mobility, andvolume. To the

extentthat someofthetargetsedimentswithin thepondmaybeburied/cappedunderthis

alternative,thoseareaswould experienceonly partialreductionin volume,andno reductionin

toxicity; however,therewill be somereductionin potentialmobility by virtueofhaving

sedimentsno longerexposedto surfaceactivities.

Short-TennEffectiveness

TheNo Action alternative(SP-SED-l)providesverylittle changein short-term

effectiveness.TheActive RemediationAlternative,SP-SED-3,wouldprovidemuchmore

immediateshorttenneffectiveness.Normalconstruction-relatedaccessprohibitionsandhealth

andsafetyplanswouldbe in placeduringconstructionactivities,andshouldprovidesufficient

protectionto thecommunity,theworkers,andtheenvironment.

implernentability

Tine tool- -s--nol-o-gvIOr thetwo altcr’n.ativesi-s c-ommnenl u-sodand read-ilyava.i.i—abl-c. ]Pi.nc

nnrnmarvsn—I-c const-r2-lntsanp-b-cdb.l:’cto work i:n lb.. S.inkijn-s, Pondan-caan-cthat wonlr in s—adaround
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wetlandsandpondis cumbersomeandarduous.Themostchallengingtechnicalissuesinvolve

removalofsub-aqueoussediments(SP-SED-3)andrestorationofthe inlet area.However,all of

the alternativesarereasonablyimplementable.

Cost

TheNo Action alternative(SP-SED-l)is the leastcostlyalternativeandSP-SED-3,

Active Remediation,is themostcostly.

7.2.2 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FORNORTH LAGOON
WETLAND

OverallProtectionofHumanHealth andtheEnvironment

AlternativeNLW-SED-l, No Action, wouldbe the leastprotectiveof thetwo North

LagoonWetlandalternatives.It wouldoffer no protectionto humanhealthandtheenvironment.

Potentialrisksfrom exposureto contaminatedsedimentswould remain.While natural

attenuationprocessesmight reducecontaminantconcentrationsin sedimentsto remedialgoals,

no monitoringwouldbedoneto indicatewhetherorwhentheyaremet.

Alternative,NLW-SED-3,ActiveRemediation,comprisesactiveremediationthrough

excavationin sucha waythat wouldalsobeprotectiveofhumanhealthandtheenvironment.

Remedialgoalsarereachedessentiallyatthecloseofconstructionactivities.

Compliancewith ARARS

GiventhattheNo Action alternative(NLW-SED-l) reliesentirelyonwhatwould be

considerednaturalattenuation(redistribution,dilution, andnaturalburial), it would takethe

longestandleastcertainpathtowardreachingremedialgoals.Thealternativethatcomprisesfull

remediation,throughremovaland/orpartialburial/capping(NLW-SED-3,Active Remediation)

achievesremedialgoalsuponcompletionof constructionactivities.

AlternativeNLW-SED-3involvesactiveremediationandwould haveto complywith

wetlands-relatedperformancestandards,NLW-SED-3 requiresreplacementofpotionstheNorth

LagoonWetlandandm.ayhavedifficulty in complyin.gwith wetlands-relatedARARs,

Long-term-Effec.tivenessandPermanence

FoeWR. GRo,C.E. Sm-cc.-n:or-n . G.eoT-ntar Inc.
*7RS~7—7~o~7??~7&A(W~*-s7 -



AlternativeNLW-SED-1,No Action,would providetheleastlong-termeffectiveness,

andbecauseit doesnot include accessrestrictionsofany type,it is the leastpermanentofthe

fouralternatives.

Thealternativethat incorporatesremovalor isolationofall sedimentsthat poserisk to

humansandtheenvironment,NTLW-SED-3,Active Remediation,providesthegreatestlevel of

long-termeffectivenessandpermanenceby virtueofhavingall impactedsedimentsremoved

from theareaofconcernormadeinaccessibleto sensitivereceptorsby burial/capping.

AlternativesNLW-SED-3 hassomeuncertaintyregardinglong-termreliability ofany necessary

wetlandsrestoration/replacement.

Reductionof Toxicity, Mobility, or Volume

Given that theNo ActionAlternative(NLW-SED-l) reliesentirelyon what would be

considerednaturalattenuation(redistribution,dilution, andnaturalburial), it wouldprovidelittle

to no reductionin toxicity, mobility, or volume.

Thealternativethat incorporatesremovalor isolationofall sedimentsthatposerisk to

humansandtheenvironment,NLW-SED-3,Active Remediation,providesthegreatestlevel of

reductionin toxicity, mobility, andvolume. -

Short-TermEffectiveness

TheNo Action Alternative(NLW-SBD-1) providesverylittle changein short-term

effectiveness.Theremainingalternativeincludesactivesiteremediationactivities,and therefore

providesa muchgreatermeasureofshorttermeffectiveness.Normalconstruction-relatedaccess

prohibitions andhealthand safetyplanswould be in placeduringconstructionactivities,and

shouldprovidesufficientprotectionto thecommunity,theworkers,andthe environment.

Implementability

The technologyfor bothofthealternativesis commonlyusedand readilyavailable.The

primarysiteconstraintapplicableto work in theNorthLagoonWetlandareais thatwork in and

aroundwetlandsis cumbersomeandarduous,Themostchallengingtechnicalissueis wetland

restoration(NLW-SED-3)which historicali hasvariedsuccessrates,

FOR ‘tr7 it. (FOessiLo-. - Con-—vu - 1-5 GR----ntn-ans-. I-n--c,
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Cost

TheNo Action alternative(NLW-SED-l) is the leastcostlyalternative.Theremaining

alternative,NLW-SED-3,is themostcostly.
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‘Fable 2-7 Groundwater Preliminary Remedlatlon Goals

Frenaric, T’imefran,e: Future
Medium: Groundwater
iOposuro Medium: Tap Water

g~oflPolnI
Aesahel River Area

CAS Number
71-43-2

Chemical
111

Benzene

Units

pg/i.

Cancer
Classm

A
Target ~

Hen,atological, Immunological

Selected
PRO

141

5
Basis of PRO

MCL ‘~

Carcinogenic
Risk

1
”
1

1,035-05

Non-Cancer
HI ~

025
- 75354

75.014
7440-38-2
7439-98.5

1,1.Dichloroethene
Vinyl chlodd&”

Arsenic
Manganese

pg/I
pg/i.
pg/i.
pg/i.

C
A
A
0

Hepatlc
Hepatic

Integumental, Cardiovascular
Neurological

7
2
10
844

MCI
1~

MCI
t91

MCLIOi
Maximum 8ackground~’

3.53E-04
2.845-04

0028
0.128

3.2
3,4

Total Cancer Risk 6.215-04
Sum of HI- Target Endpoi nt

~Hepatic 0.156

Fr, n-t-,er lagoon ,
9~

ea 7143-2
75.354
15-014

7440-38.2
7439.96.5

Benzene
1,1.Oichloroethene
Vinyl Chloridem

Arsenic
Manganese

pg/i.
pg/I.
pg/i.
pg/i.
pg/I

A
C
A
A
C

Hematological, Immunological
Hepatic
Hepalic

Integumental, CardIovascular
Neurological

5
7
2
10

844

‘~

~‘1
MCI ~

191
Maximum 8acJcground~

1.036-05

3.535-04
2.646-04

0.25
0.028
0.128
3.2
3.4

Total Cancer Risks 6.275-04
Sum of HI. Target Endpoint

Hepatlc 0.156

Anutheasl Landfill
Area

7143.2
75-354
107.06.2
78.87-5
75-09-2
75.014

117-81-7
7440-38-2
7439-96-5

Bensene
1.1.Oichloroethene
1 ,2.Olchloroelhane

1,2-Olchloropropane
Methylene Chloride

Vinyl ChlorldeR
bis (2-ethylhexyl) phlhalele

Arsenic
Manganese

pg/I
pg/i.
pg/I
pg/i.
pg/i.
pg/i.
pg/I
pg/I
pg/I

A
C

82
62
82
A

82
A
0

Hemalological, Immunological
Hepafic
Renal
Renal

Hepallc
Hepalic
Hepalic

Integumental. Cardiovascular
Neurological

S
7
5
5
5
2
8
10

844

MCI “~

MCI
191

MCI
191

Ia
‘~
~‘
IS

MCI
191

Maximum Background
19

’

1.035-05

1.806-05

1.325-06
3,535.04
3.625-08
2,645-04

0.25
0.028
0.048
0.048

0.0160
0.128
0.061
3.2
3,4

Total Cancer Risk — 8.485-04
Sum of HI - Taget En*int

Hepalic 0.233
Renal 0.096
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‘Table 21’ Groundwater PrelimInary Remediation Goals

,<,mario Tlmeframe: Future
Medium: Groundwater
E~q~csaureMedium: Tap Waler

t~u~rePoinL..,_CAS Number ~“ Units
Cancer
ClassR Target Endpointt~l

Selected
PRO t~l Basis of PRO

Carcinogenic
Rlsk

10
’~

Non-Cancer
HI 151

Snutliweat Landfill
Ama

7143-2
75-354
75-014

7440-38-2
7439-96-5

Benzene
1,1-Olchloroethene
Vinyl Chlorldem

ArsenIc
Manganese

pg/I
pg/I
pg/I.
pg/I
pg/I

A
C
A
A
0

Hemalological, ImmunologIcal
Hepatlc
Hepalic

Integumenlal, Cardiovascular
Neurological

5
7
2

10
844

MCI~
1

MCI
191

MCI
191

~
Maximum Background

1t
’

1.035-05

3.53E.04
2.645-04

0.25
0.028
0,128

3.2
3,4

Total Cancer Risks, 8,275-04
Sum of HI - Target Endpoint

(Hepalic 0.156

tlnylheaat Aj’ea 7143-2
75-354
75-014

7440.38-2
7439-96-5

Benzene
1,1-Dichloroethene
Vinyl Chlorldem

Arsenic
Manganese

pg/i.
pg/I
pg/I
pg/I
pg/I

A
C
A
A
0

Hematological, ImmunologIcal
Hepaflc
Hepatic

Inlegumental, Cardiovascular
NeurologIcal

5
7
2

10
844

MCI
191

MCI
191

MCI ~
MCI

191

Maximum Background
19

’

1.035-05

3.536-04
2.645-04

0.25
0.028
0.128
3.2
3.4

Total Cancer Risks 6.275-04
Sum of HI - Target En~oInt

JHepallc 0.156

Sisitneroat Area 75-354
75-014

7440-38-2
7439-96-5

1,1.Oichloroethene
Vinyl Chlorldem

Assenlc
Manganese

pg/I.
pg/i..
pg/I
pg/i.

C
A
A
0

Hepalic
Hepafic

Inlegumenlal, Cardiovascular
NeurologIcal

1
2
10

844

MCI
191

MCI
151

MCI
15

Maximum Background’~

3.535-04
2.645-04

0.028
0.128

3.2
3.4

Total Cancer Risk = 6.175-04
Sum of HI . Target EndpoInt

IHepatlc 0.156

II: lea/eelstItled are those that here e cancer slab greeter than 10, where thestimulsttse slab Is greeter t9,9t tO’s. sad/orwhere the target organ sparSe Hl’l. At chemIcal. shown on IbIs sable hey. me.Imwn.
reseat, tealiona exceedIng theepptisabte ARAR,

Ca,l,’,tl Clans based on Informaton prodded it, the Integreted RISt InformatIon system (IRIs) on-lIne detabaae,
(.‘I) ‘a’a~

1
lrratpolal bseed on Inforarstonprodded In the Integrated RIsk tnformatoa system (IRIS) on-lIne database.

(41FrIes are lIstmInimum AltAR err.19 for manganese (see note 5).
(ii) Carclnoaenlc rIds sad/oraon’carrlnogenlc hszerd (I/I) associatedwIth theeelededPRO,

Ill Carrlns~~ailcrIsk Isthesumofthe adult and chIld csrslnogenlc risk (Including IngestIon, tahstatoa sad derniat conlad)
(1} Vinyl chloride rearer rIsk veise Is derteed from methods eudb,ed In usepA 2000 OreS Toslcorog/cstaedewofvinyl Ctdoride (6i Stapposl of Summe,y rs*rmeIJon Proddedon tire Integrated Risk tnk,nnnatlcn System)
(II) Onnarn,sent PartIes here egreedthat the largel PRO for mengenase lets be consIstent with maxImum background.

1111 unIt — re/anal Meolmuna Contsmhmeat Levels ford/taking water(hftp://e’w’w.epa.gov/eafewsler/ed.htntt) -

latter,-
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-l ohIo 2-i. Sstmrrtae’y of Unman flasith Risks from Erpotsore to Groundwater.
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Table2-9. SummaryofNumberof Locationswith Risk CausingChemicals
within eachGeographicArea,

No Locations> Maximum
PRG FRG I Total No. Concentration

FeasabilityStudy Area Compound (~g/L)8 Locations Detected(~ig/L)

Assabet River Area
1,1-Dichloroethene 7 3 / 17 420

Arsenic 10 2 / 17 28,8
Benzene 5 2/ I? 16

Manganese 844 4 / 17 2470

Vinyl Chloride 2 4 / 17 IOU

Former Lagoon Area
I
0

1-Dichloroetlsene 7 18 / 30 140

Arsenic ID 12 / 29 541

Benzene 5 2/30 55
Manganese 844 13 / 29 5340
VinylChloride 2 13 / 30 27

Northeast Area
1,1-Dichloroethene 7 15 I 43 260
Arsenic 10 4 / 42 45,9
Benzene 5 4 / 43 9,5

Manganese 844 6 / 42 1170
MethyleneChloride 5 2 / 43 13

Vinyl Chloride 2 8 / 43 21

Southeast Landfill Area
I,1-Dichloroethene 7 ID / 37 140

l,2-Dithloroethane 5 II / 37 120
1,2-Dichioropropane 5 6 / 37 90

Arsenic tO 13 / 37 1240
Benzene 5 24 / 37 6000
his (2-ethylhexyl)phthalate 6 I / 13 7.5

Manganese 844 19 / 37 13000
Methylene Chloride 5 4 / 37 140

Vinyl Chloride 2 IS / 37 100

Southwest Area
1,1-Dichloroe€hene 7 2 / 22 11

Arsenic 10 2 / 25 37,9

Manganese 844 9 / 25 3720
Vinyl Chloride - 2 I / 22 4,7

Southwest Landfill Area
LI-Dichloroethene 7 13 / 24 660
Arsenic 10 8/24 181
Benzene 5 II / 24 32
Manganese 844 8 / 24 5660
Vinyl Chloride 2 13 / 24 200

The masirn-tactdetectedbackgroundcosscesttmiionfor manganeseof 944 fee/I. is listed for screeningperposes,
- SummaryInc hidesgroundwatersamplescollectedbetweenSeptember1999 sadJune2002, which are
thegroundwatersamplesconsideredin thePublicHealth RiskAssessment(Menzie-Cue-a.2005si

For WJ( (irate— Ac5ori GeéTrans.Inc.
P-umo,crssaw,,ae,sssoslsnooecnssZsSteSt°’s.55*titsdS .-



Taisk1—lb. Sumriiss’yofHuman Health Risks From Exposureto Sediment,
I F
I ~snr~~vr~ Potni I
I I
I I

€txpoeure Medium Chemicei
Adult child Sum of Adult and Child

C.ncerRiak Non-Cancer Hazard Quotient Canc.rRick Non-Cancer Hazard Quotiene Cancer Risk
£tpoaure
Route.

Exposure
Rout..

Expoaur.
Route.

Exposure
Route.

I I Ingestion Dermel Total ingestion D.rm~I Totei ingestion Dermal Total ingeetlon barmel Total Ingestion O.n.sai Total
lWot’ttt lasers W&tartd I
~5t9ats~J

Sediment

Sediment
Atsermic
Arsenic

25-04
15-04

SE-OS
15-05

35-04
15-04

25400
75-01

25-01
95-02

2E~0O
65-01

65-04
55-04

45-05
25-05

05-04
35-04

15-01
lEatO

gE-OS
45-01

2E-nol
7E-nOO

85-04
45-04

75-05
35-05

OE-04
45-04

.Atassstsiaspstsasstocilotatowr,i,evaanassociatedtotai canterdsk 5- 10°, target orgen-apedflo HisI, or both.
C i,arnirs prototttod tat oosi, orot haveanassociated cancer risk >10, targetorgan-apeolto Mist.or bolts.
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